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Editorial

After all the hardships that usually accompany the creation of such a magazine, | am writing the
editorial for the first issue with great expectations.

Social and economical changes of the central European countries in transition have brought major
changes in agriculture, too. Instead of planned agriculture, the rules of the open market made
demands for a very quick exchange of information and knowledge. Thus, the problems of countries
in transition being similar, starting off the common journal seamed only natural.

At the beginning of the new millennium, advanced electronic technologies offer new, until recently
unthinkable possibilities of disseminating information to the most remote places of the globe. To be
able to share the knowledge in agriculture, the internationalization is necessary. At the same time
every nation has the urge to cherish and preserve its national language. In an effort to reconcile
these contrasting tendencies, we thought the common international electronic Journal on Central
European Agriculture might provide an answer.

As seen from the first issue, Journal's Editorial Board is made up of three Croatian, three Hungarian
and three Slovak members. The papers are published in English and/or in the language of the first
author. If written in the language of the author, the mutual understanding is made sure of by
bilingual description of tables and illustrations and detailed prolonged abstract in English.

The journal is intended for original scientific papers, short scientific communication and review
papers on all aspects of sustainable agriculture. The scientists working on agricultural scientific and
research programs in their middle and eastern European countries in transition are welcome to
submit their research results to JCEA.

The Editor
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PREGLEDNI RAD REVIEW ISSN-1332-9049

FEROMONI PCELA
HONEY BEE COLONY PHEROMONES

Maja DRAZIC, Nikola KEZIC?

SAZETAK

U suprotnosti s hormonima, koji se izlucuju unutar organizma i djeluju iskljucivo na organizam koj ih je proizveo,
feromoni se izlucuju van organizma i djeluju na razlicite jedinke iste vrste.

Dabi bio efikasan, feromon mora biti usko specifican tako da samo jedna Zivotinjska vrsta reagira i vrlo djelotvoran
tako da je potrebna vrlo mala koli¢ina da ne iscrpljuje organizam koji ga proizvodi.

Komunikacija feromonima je najvaznija za Zivotinje koje Zive u slozenim drustvima, kao $to su npr. mravi, péele ili
kunici. Ova socijalna bica moraju komunicirati u sakupljanju hrane, odrzavanju zajednice i u obrani. Kroz odasiljanje
kemijskih poruka, ove se Zivotinje mogu nadopunjavati i organizirati prema statusu i ulozi svake jedinke.
Feromoni su jednako znacajni za Zivotinje koje Zive pojedinacno, samo tada se kemijska komunikacija koristi rjede
u specificnim trenucima tijekom njihova Zivota, npr. u vrijeme parenja.

Zbog ekonomske vaznosti, a jednako i zbog zanimanja za organizaciju socijalnog zivota, feromoni péela su medu
najcesce istrazivanima.

Proizvodnja feromona u razlicitih jedinki u péelinjoj zajednici ovisi o spolu i ulozi jedinke u zajednici, odnosno, 0
Zlijezdama koje posjeduje jedinka. Trutovi neke Zlijezde uopée nemaju, a neke su slabije razvijene nego u radilica
ili u matice. Jednako tako, neke Zljezde su u matice jako razvijene, a u radilica zakrZljale i suprotno. Aktivnost
pojedinih Zlijezda vezana je za Zivotnu dob, odnosno za poslove koje jedinka obavlja.

Utvrdeno je da feromone proizvode mandibularna (prednjoceljusna), Nasanovljeva, Koschewnikowa, tergitne, tarzalne
(stopalne) i vostane Zlijezde, jednako kao i rektum matice i membrana na bazi zalca radilica. Isto tako, znacajan
izvor feromona je i pelinje leglo.

Istrazivanja feromona imaju ekonomsko opravdanje jer se njihovom primjenom moZe manipulirati Stetnim insektima
na poljoprivrednim povrSinama, odnosno upravljati péelama u vrijeme opraSivanja.

KLJUCNE RIJECI: feromoni, péelinje zajednice, komunikacija

ABSTRACT

Pheromones are chemicals produced as liquids by specialised cells or glands and transmitted into the environment as
liquids or gases. In contrary to hormones, which are excreted in organism and have effect exclusively on organism
that produced them, pheromones are excreted outside organism and effect on different individuals of the same spe-
cies.

Pheromones mediate nearly all aspects of honeybee colony life including social defence, brood care, mating, orien-
tation, foraging and reproduction.

Pheromone investigation has high economic importance. With use of pheromones it is possible to manipulate with
pest insects on crops or to direct honeybees during pollination on target plants.

KEYWORDS: pheromones, honey bee colony, comunication

Ye-mail: drazic@agr.hr

Hrvatski stocarsko selekcijski centar, Kaciceva 9, HR 10000 Zagreb, Hrvatska

2g-mail: nkezic@agr.hr

Agronomski fakultet Sveudilista u Zagrebu, SvetoSimunska 25, HR 10000 Zagreb, Hrvatska

Manuscript received January 15, 2000
Accepted for publication February 18, 2000

JOURNAL

Central European Agriculture

Volume 1 (2000) No.1 (1-8) 1



REVIEW

HONEY BEE COLONY PHEROMONES

Maja DRAZIC', Nikola KEZIC?

DETAILED ABSTRACT

Pheromones (greek pherein meaning “to transfer” and hormon meaning “to excite”) are chemicals
produced as liquids by specialised cells or glands and transmitted into the environment as liquids or
gases.

In contrary to hormones, which are excreted in organism and have effect exclusively on organism that
produced them, pheromones are excreted outside organism and effect on different individuals of the
same species.

To be efficient, a pheromone has to be highly specific to initiate response from only one species and
very effective thus only small amount is sufficient.

Pheromonal communication is most important for animals living in social communities like ants, bees
or rabbits. These social animals have to communicate during foraging, colony growth, and defence.
Through chemical communication, these animals can cooperate and organise according to status and
role of each individual in community.

Pheromones are important for solitary animals as well. Chemical communication is used in specific
situations during life, for example, during mating period.

Pheromones mediate nearly all aspects of honeybee colony life including social defence, brood care,
mating, orientation, foraging and reproduction.

Pheromone production in different individuals in honeybee colony depends not only on sex and role
of each individual in community, however it depends on developed glands of the individual. Drones
do not posses certain glands, and some glands are less developed when comparing workers and queens.
At the same time, queens have some glands highly developed that are reduced at workers and contrary.
Activity of certain glands is related to the age or occupation of an individual.

Pheromones are produced in mandibular, Nasanow, Koschewnikow, tergit and vax glands, as well as
rectum of a queen and membrane on the sting basis. At the same time, important source of
pheromones is honeybee brood.

Pheromone investigation has high economic importance. With use of pheromones it is possible to
manipulate with pest insects on crops or to direct honeybees during pollination on target plants.

KEYWORDS: pheromones, honey bee colony, comunication
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FEROMONI PCELA

uvobD

U mjerilima cijelog Zivotinjskog svijeta, vizualne i zvucne
signale za sporazumijevanje koristi mali broj Zivotinjskih
vrsta, dok su kemijske poruke karakteristika veéine
organizama. Ovo je naroCito izraZzeno kod insekata, na
kojima je ste¢eno najviSe znanja o kemijskoj komunikaciji.
Vedina specifi¢nih reakcija insekata, kao §to su seksualno
privlatenje, rasprSivanje, agregacija, agresivnost, signalizi-
ranje opasnosti, regulirane su kemijskim tvarima.

U suprotnosti s hormonima, koji se izlucuju unutar
organizma i djeluju iskljucivo na organizam koj ih je proizveo,
ove se kemijske komponente izluCuju van organizma i djeluju
na razlicite jedinke iste vrste. Ovi se spojevi zovu feromoni,
rije€ izvedena iz grcke rijeci pherein $to znaci prenoSenje i
hormon §to znaci pobudivanje. Sve tvari koje su proizvedene
u sekretornim zljezdama nazivaju se semiospojevi.
Kemijskim signalima je moguce prenositi i neke poruke
izmedu razlicitih Zivotinjskih vrsta, a takve spojeve nazivamo
alomonima.

Opcenito o feromonima

Feromoni su spojevi koje izluCuju Zivotinje, a izazivaju
fizioloske ili ponasajne odgovore druge Zivotinje iste vrste,
odnosno, djeluju kao kemijska poruka. Ovakav model
komunikacije se sastoji iz tri dijela:

* mehanizma koji emitira poruku, obi¢no u formi
Zljezdanog organa koji je specijalizirane strukture za
oslobadanje feromona

* medija kroz koji se kemijska poruka odasilja, obi¢no je
to zrak, voda ili direktni kontakt.

* mehanizma za primanje kemijske poruke, a to je
mirisni ili okusni organ organizma koji sadrzZi specifi¢ne
stanice — kemoreceptore.

Udaljenost na koju feromon putuje da prenese kemijsku

poruku ovisi o:

* ucestalosti pri kojoj emiter oslobada feromon

* najmanjoj koncentraciji molekula feromona koje
primalac signala moze detektirati

* odlikama medija u kojem su molekule otopljene na
minimalnu detektabilnu koncentraciju

* udaljenosti na koju je potrebno prenijeti poruku

Feromone je tesko klasificirati iz viSe razloga. Gotovo sve
zivotinje od primitivnih protozoa do visih primata koriste
feromone kao sredstvo za komunikaciju. Feromoni se
razlikuju kemijski od vrste do vrste i znacajno se razlikuju u
bliskih organizama.

Postoje neke slicnosti u reakcijama koje izazivaju, pa se

utjecaj feromona moze klasificirati s obzirom na reakciju
primaoca signala, koja moZe biti u jednoj od dvije forme:

Feromon moze proizvesti trenutni efekt “releaser effect”,
gotovo trenutnu promjenu u ponaSanju recipijenta. Na
primjer, ¢lanovi Zivotinjske vrste mogu pobjeci iz nekog
prostora kao odgovor na alarmne feromone izlu¢ene od
jednog clana zajednice,

Feromon moze proizvdesti dugotrajni “primer effect”. U
ovom slucaju odgovor primaoca nije direktna reakcija u
ponasanju, nego lanac fizioloskih promjena. Primjer je
feromon kojeg izlucuje pcelinje leglo, a koji sprecava razvoj
jajnika u pcela radilica.

Zbog velike raznolikosti feromona, tesko je opisati opce
odlike, bilo fizikalne ili kemijske. Potpuno razlicite vrste
molekula prenose sli¢ne poruke u razli¢itih organizama.

Da bi bio efikasan, feromon mora biti usko specifican tako
da samo jedna Zivotinjska vrsta reagira i vrlo djelotvoran tako
da je potrebna samo mala kolifina da ne iscrpljuje organizam
koji ga proizvodi.

Vecdina poznatih feromona sadrzi zmedu 5 i 17 ugljikovih
atoma. Ovaj raspon dozvoljava dovoljno kombinacija i
struktura molekula da kreira feromon koji je jedinstven za
danu vrstu. Ovi prirodni produkti, velike raznolikosti
ukljucuju organske kiseline, ketone, alkohole i velik broj
alifatskih i aromatskih estera [3].

Hlapivost je vazna fizikalna odlika feromona koji koriste zrak
kao medij za transport. Hlapiva komponenta je ona koja
isparava na relativno niskoj temperaturi. Visoka hlapivost
dozvoljava feromonima da budu trenutno transportirani kroz
zrak.

U velikom dijelu, hlapivost tvari ovisi o njezinoj molekularnoj
masi tako da se povecanjem molekule smanjuje hlapivost.
Feromoni sa 5 do 17 ugljikovih atoma su dovoljno maleni da
se smatraju visoko hlapivim i da jednostavno putuju zrakom.

Feromoni koji se prenose vodom moraju biti stabilni i
relativno netopivi u tom mediju. Feromoni koji daju signal u
vrlo kratkom vremenu moraju se brzo razgraditi.

Identifikacija feromona

Identifikacija feromona vrlo je zahtijevan proces, a zapo€inje
prikupljanjem i izdvajanjem sekreta Zljezda. U prikupljenom
se uzorku zatim odjeljuju razli¢iti spojevi, te se odreduje
kemijski sastav i grada svake pojedine komponente.

Nakon $to je pojedini kemijski spoj izoliran, koriste se
razlicite tehnike za identifikaciju, na primjer, kemijske
reakcije, fizikalna mjerenja, te metode kojima se utvrduje
bioloska reakcija organizma na spoj. BioloSke metode se
moraju provoditi u uvjetima $to sliénijim prirodnim, a u obzir
se moraju uzeti i fiziloSko stanje i prethodno iskustvo testnih
jedinki. Uvijek je jednostavnije ispitivanje tvari koje izazivaju
trenutnu reakciju (release) nego tvari koje izazivaju
dugotrajne promjene (primer) u organizmu [10].

Journal of Central European Agriculture, Volume 1 (2000) No. 1 (CROATIAN) 3



Cesto je tesko primjeniti bioloske metode ispitivanja
feromona, tako da iznova pokusavaju pronaci jednostavnije
nacine za ove pokuse [24].

Razvojem i primarnim koriStenjem drugih osjetila, Zivotinje
i dalje zadrZavaju komunikaciju feromonima.

Komunikacija feromonima je najvaznija za Zivotinje koje Zive
u sloZenim drustvima, kao $to su npr. mravi, pcele ili kunici.
Ova socijalna bia moraju komunicirati u sakupljanju hrane,
odrZavanju zajednice i u obrani. Kroz odasiljanje kemijskih
poruka, ove se Zivotinje mogu nadopunjavati i/ili organizirati
prema statusu i ulozi svake jedinke.

Feromoni su jednako znacajni za Zivotinje koje Zive
pojedinacno, samo tada se kemijska komunikacija koristi
rjede u specifi¢nim trenucima tijekom njihova Zivota, npr. u
vrijeme parenja.

TIPOVI FEROMONA

Najces¢i nacin klasificiranja feromona je prema tipu poruke
koju feromon primarno prenosi. Tako feromone mozemo
klasificirati kao:

* seksualne atraktante

* alarmne feromone

* feromone za agregaciju jedinki
* feromone za disperziju jedinki

Seksualni atraktanti

Seksualne feromone izlucuju Zivotinje jednog spola, a
izazivaju promjene u ponaSanju kod drugog spola. Ove
promjene osiguravaju oplodnju i time Sirenje vrste. Jednom
emitiran, seksualni feromon moze privuéi potencijalnog
partnera na vecoj udaljenosti. Primalac prati povecanje
koncentracije feromona koja ovisi o udaljenoti i krece se od
nizih prema viS§im koncentracijama.

Alarmni feromoni
Ovi feromoni djeluju na jedinku tako da trenutno napusti
podrucje ili aktiviraju obrambeni mehanizam, ovisno o vrsti.

Zanimljiv je nacin funkcioniranja alarmnih feromona kod
mrava. Kad je feromon prvi put otpusten u zrak, hlapivi
materijal formira oblak oblika kugle, koji doseze radijus od
6 cm u 13 sekundi. Tad se oblak pocinje smanjivati sve dok
signal ne zamre. Vanjski rub oblaka sadrZzi nisku
koncentraciju alarmne tvari, koja sluzi da na mjesto alarma
privuce ostale Clanove zajednice. Na taj nacin mravi
odgovaraju na zahtjev o pomodi. Sredisnji dio oblaka sadrzi
dovoljnu koncentraciju alarmnog feromona da pobudi i
zadrzi karakteristicno uzbudenje.

Agregacijski feromoni

Ovi feromoni sluze da dovedu clanove zajednice u
jedinstvenu grupu. Agregacija se moze definirati kao
lokaliziranje viSe jedinki u blizinu izvora feromona.
Agregacijski feromoni sluze da ostale ¢lanove zajednice
dovedu do izvora hrane ili do mjesta pogodnog za
naseljavanje.

Maja DRAZIC, Nikola KEZIC

Disperzijski feromoni
Vjeruje se da disperzijski hormoni mogu sluziti za vise
bioloskih funkcija

* mogu odrZavati optimalnu rasprienost izmedu
pojedinih Zivotinja,

* mogu odrzZavati optimalnu odvojenost izmedu teritorija
socijalnih skupina Zivotinja iste vrste i

* mogu uzrokovati rasprsivanje ¢lanova vrste kad se
pojavi opasnost

Teritorij je podrucje okupirano od jedne ili viSe Zivotinja koje

prepoznaju podrudje kao njihovo iskljucivo vlasniStvo i brane

ga od jedinki iste vrste.

Feromoni se koriste da se oglasi ostalim ¢lanovima vrste da
je teritorij zaposjednut. Zivotinje ostavljaju sekrete u kojima
su otopljeni feromoni tako da znak ostaje i ako je Zivotinja
odsutna.

Ponovno, moze se govoriti o preklapanju potkategorija
feromona, npr. alarmni feromoni se u nekim slucajevima
mogu smatrati feromonima za disperziju, odnosno za
agregaciju jedinki — ovisno kako pojedine vrste reagiraju na
signal o opasnosti.

FEROMONI PCELA

Zbog ekonomske vaznosti, a jednako i zbog zanimanja za
organizaciju socijalnog Zivota, feromoni pcela su medu
najcesce istrazivanima.

Najcesce su istrazivane medonosne pcele (Apis mellifera)
porijeklom iz Europe, Afrike i Zapadne Azije, koje su kasnije
prosirene u Sjevernu i Juznu Ameriku, Australiju i Centralnu
i Isto¢nu Aziju. Daleko manje istrazivanja je provedeno na
autohtonim azijskim vrstama medonosne pcele (Apis dorsata,
Apis florea i Apis cerana).

Nema puno podataka o zaprekama u komunikaciji
feromonima izmedu razli¢itih pcelinjih zajednica, premda
sekret mandibularne Zlijezde matica u razli¢itih pasmina
mozZe imati donekle razliCite omjere istih komponenti [10].

Zlijezde koje proizvode feromone

Proizvodnja feromona u razlicitih jedinki u pcelinjoj zajednici
ovisi o spolu i ulozi jedinke u zajednici, odnosno, o
Zlijezdama koje posjeduje jedinka. Trutovi neke Zlijezde
uopée nemaju, a neke su slabije razvijene nego u radilica ili
u matice. Jednako tako, neke Zljezde su u matice jako
razvijene, a u radilica zakrZljale i suprotno. Aktivnost
pojedinih Zlijezda vezana je za Zivotnu dob, odnosno za
poslove koje jedinka obavlja.

Utvrdeno je da feromone proizvode mandibularna
(prednjoceljusna), Nasanovljeva, Koschewnikowa, tergitne,
tarzalne (stopalne) i vostane Zlijezde, jednako kao i rektum
matice i membrana na bazi Zalca radilica. Isto tako, zna¢ajan
izvor feromona je i pcelinje leglo.

Mandibularna (prednjoceljusna) Zlijezda lezi na bazi prednjih
Celjusti. Dobro je razvijena i kod radilica i kod matice, a kod

q Journal of Central European Agriculture, Volume 1 (2000) No. 1 (CROATIAN)



FEROMONI PCELA

matica je narocito velika. Osim §to djeluje kao feromon,
sekret ove Zlijezde se koristi za Citav niz funkcija, a prema
Tomasecu [25] otapa vosak, propolis i kozicu peludnih
zrnaca, odnosno kokon.

Tergitne Zlijezde su smjeStene od Cetvrtog do Sestog
abdominalnog tergita. Vrlo su dobro razvijene u mladih
matica, a radilice ih nemaju. Jedina uloga im je proizvodnja
feromona.

Vostane Zlijezde posjeduju radilice, a nalaze se od Cetvrtog
do sedmog trbusnog segmenta kao parne tvorbe. VoStane
Zlijezde su najbolje razvijene kod mladih péela u dobi od 10
do 18 dana, ali prema potrebi péele mogu izlucivati vosak i u
kasnijoj dobi [25]. Utvrdeno je da ljuSCice voska i mlada
voStina sadrze tvari koje djeluju kao feromoni [2; 3; 4, 10].

Nasanovljeva Zlijezda, katkad opisivana kao mirisna jer
proizvodi jak i karakteristiCan miris, nije razvijena u matice
nego jedino u radilica. Ova se Zlijezda nalazi na dorzalnoj
povrsini sedmog abdominalnog tergita, a njezin sekret se
nakuplja u mirisnom kanalu koji je normalno pokriven [23].
zadnji koluti¢ prema dolje, pokrovni tergit prema gore, a
sama Zlijezda se izbo¢i van [25]. Nasanovljeva Zlijezda
proizvodi viSefunkcionalne feromone.

Koschewnikowa Zlijezda je sastavljena od malih nakupina
stanica u komori Zalca. Ovaj organ nije tako dobro razvijen
u radilica kao u matica, a za svaku od kasti ima drugaciju
funkciju.

Opna Zzal¢anog aparata je izvor vaznog feromona koji se
oslobada kad je Zalac ispruzen. Za membranu na bazi zalca,
za koju se dugo smatralo da luci feromone, su Cassier i sur.
[7] dokazali da samo sluzi kao rezervoar za feromone iz
Koschewnikowe Zlijezde i za feromone iz opne Zalca, §to su
1995. potvrdili Lensky i sur [13].

Zlijezde na tarzusu — stopalu i matice i radilica su dobro
razvijene, a njihova uloga se u zajednici bitno razlikuje.

Nedugo je otkriveno da rektum matice, ali ne i radilica,
izluéuje vazan feromon. Zljezdani izvor ovog feromona nije
otkriven, pa se navodi da je izvor feromona rektum jer se
feromon izlucuje u rektalnom eksudatu.

ODLIKE FEROMONA 1Z POJEDINIH ZLIJEZDA PCELA

Feromoni mandibularne zlijezde

Spojevi proizvedeni u mandibularnoj Zlijezdi matica su
centralni u svim aktivnostima zajednice. Njihove razlicite
uloge ukljucuju atraktivnost za parenje, inhibiciju uzgoja
maticnjaka, okupljanje radilica za vrijeme rojenja i
zadrzavanje radilica u blizini legla. Ovo posljednje
omoguceno je stalnim boravkom pratilja oko matice koje
maticu dodiruju ticalima, prednjim nogama ili ustima. Za
vrijeme socijalne izmjene hrane (trophallaxis) radilice
medusobno prenose i mati¢ne feromone [9, 16; 17].

Prvi identificirani spoj u mati¢nom feromomu bio je 9-keto-
2-dekaenoicna kisleina (9-ODA). Kasnije je identificirana 9-

hidroksi-2-dekaenoi¢na kiselina (9-HDA). Smjesa ovih
spojeva sprec¢ava uzgoj mati¢njaka u zajednici. Uz ove
spojeve u sekretu mandibularne Zlijezde matice identificirani
su p-hidroksibenzoat i 4-hidroksi-3-metoksifeniletanol [4, 10,
27, 29;] koji pojacavaju djelovanje mati¢nog feromona. U
sekretu manadibularne Zlijezde matice identificiran je jo$ niz
spojeva koji bioloskim metodama testiranja nisu pokazali
feromonalnu aktivnost [10].

Sekret mandibularne Zlijezde ima vaznu ulogu u pokretanju,
koheziji i stabilnosti roja, a jednako tako je vrlo jak seksualni
atraktant, koji redovito privlaci trutove neoplodenoj matici
[14, 28, 30]. Neoplodene matice proizvode maksimalnu
koli¢ina 9-ODA u proljece, u vrijeme ucestalih sparivanja i
ucestale pojave rojeva [4].

Kad kuéne pcele postaju Cuvarice ili sakupljalice, u
mandibularnoj Zlijezdi po¢inu proizvoditi vrlo mirisnu tvar 2-
heptanon (2-HP). 2-HP ima ulogu slabog alarmnog feromona
na ulazu u koSnicu, ali je njegova ucinkovitost 20-70 puta
slabija nego alarmnih feromona iz Zal¢anog aparata [4, 8, 10].
Jedna od vjerojatnih funkcija je da se feromon koristi
direktno u obrani jer djeluje iritirajuce kad se nanese na tijelo
pcele ili drugih insekata, pa tako ima ulogu obrambenog
alomona. Primjeceno je da pcele prilikom obrane grizu
uljeza, te Free [10] smatra, ne samo da se pCele na taj nacin
brane nego da obiljeZavaju uljeza koji postaje prepoznatljiv
ostalim péelama.

Dodatno, velika koncentracija 2-HP djeluje kao repelent i
¢ini se da je to jedna od komponenti kojima sakupljacice
obiljezavaju cvjetove koji ne mede, dok suprotno, u malim
koncentracijama 2-HP djeluje kao atraktant.

Feromoni Nasanovljeve zlijezde

Radilice Sire feromon tako da izloZe Zlijezdu, a samu
disperziju pojacavaju lepezanjem krila [23]. Glavne mirisne
komponente su monoterpeni, medu kojima je najzastupljeniji
alkohol geraniol - jedan od sastojaka ruZinog ulja. Geraniol
pCele proizvode u dobi kad prestaju biti kuéne, a najvise ga
proizvode sabiracice. Jo§ dva alkohola ulaze u sastav sekreta
nasanovljeve Zlijezde, od kojih je nerol zastupljen u malim
koli¢inama, a farnezola ima upola manje nego geraniola. Uz
ove terpenoide u sekertu Nasanovljeve Zlijezde izoliran je
Citav niz drugih alkohola, aldehida i njihovih derivata, te
topivi proteini koji zajedno pridonose ukupnoj funkciji mirisa
[6].

Sekret Nasanovljeve Zlijezde sluzi kao signal za orijentaciju,
koji moze vrlo brzo privudi sabiracice na izvor hrane. Isto
tako, sabiracice koje su imale problema u orijentaciji pri
povratku u koSnicu zastaju na letu, izloze Zlijezdu i Sire
feromon [4, 10, 23].

Pcele Cesto izlazu Nasanovljevu Zlijezdu prilikom sakupljanja
hrane (na cvijetu) ili vode, ali bez lepezanja krilima, tako da
Sirenje feromona nije usmjereno. Na taj nacin pomazu
ostalim sakupljacicama u orijentaciji i pronalaZenju izvora
hrane [10].
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Druga uloga sekreta Nasanovljeve Zlijezde je u procesu
rojenja kad ima ulogu okupljanja roja, zajedno s mati¢nim
feromonom. Ako pri rojenju pcele izgube kontakt s maticom,
prve koje je pronadu pocinju luciti feromon, te se roj vrlo
brzo okupi oko matice [23].

Schmidt i sur. [22] su koriStenjem sintetskih feromona
ustanovili da je za odrZavanje roja bitnija prisutnost
Nasanovljevog nego mati¢nog feromona. Kad odvode roj na
novu lokaciju pcele izvidacice ispustaju Nasanovljev feromon
i privlace roj u novu nastambu [21].

Feromoni Koschewnikove zlijezde

Koschevnikova Zlijezda oplodene matice proizvodi feromone
koji su izrazito privlacni radilicama. Nije potvrdeno da ovaj
feromon sprecava razvoj jajnika u radilica [10]. U oplodene
matice Zlijezda degnenerira u dobi od godine dana [4].

Koschewnikove Zlijede u radilica su izvor jakih alarmnih
feromona, koji se oslobadaju kad je Zalac ispruZen. Alarmni
feromon se nakuplja u naboranoj membrani na bazi Zalca i
nastavlja funkcionirati kad je Zalac otrgnut iz tijela radilice i
ostao u tijelu Zrtve. Ovo rezultira da pcele nastave napadati
mjesto prethodnog uboda. Izopentilacetat (IPA) je bila prva
identificirana komponenta kao dio Zal¢anog feromona. IPA
ima 20-70 puta jace djelovanje kao alarmni feromon nego 2-
HP - produkt mandibularne Zlijezde radilica. Sadrzaj IPA je
maksimalan u dobi kad radilice postanu sabiracice ili
strazarice. Nije utvrdeno da matice proizvode IPA. Uz
izopentilacetat, u Zal¢anom feromonu identificiran je niz
estera i alkohola i neSto kiselina. Raznolikost komponenti
proizvedenih da sluze kao alarmni feromon je iz razloga §to
takva smjesa tvari osigurava duze trajanje signala [4, 12].

Feromoni opne (ljuskice) zaléanog aparata

Utvrdeno je da opna Zalca izlucuje feromone koji dopunjuju
djelovanje feromona Koschevnikovih Zlijezda i osnovna im
je namjena alarmiranje. Nije otkrivena Zlijezda koja proizvodi
feromone, ali je utvrdeno da opna Zalanog aparata ima
strukturu primitivne Zlijezde [7].

Feromoni tergitnih zlijezda

Abdominalne tergitne Zlijezde matica proizvode feromone
koji sluZe radilicama kao sredstvo za prepoznavanje matica,
koji inhibiraju gradnju mati¢njaka i razvoj jajnika u radilica.
Ovi feromoni se, za razliku od mandibularnih, prenose
direktnim kontaktom radilica s maticom. Sekret tergitnih
7lijezda u interakciji je sa sekretom mandibularnih Zlijezda
privladi trutove i inducira parenje. Trutovi mogu detektirati
mandibularne feromone matice na udaljenosti preko 50
metara, a feromoni tergitnih Zlijezda dominiraju na
udaljenosti do 30 centimetara [4, 10; 31].

Feromoni tarzalnih zlijezda (Footprint pheromon)

Matica ostavlja uljasti sekret tarzalnih Zlijezda po povrSini
saca pomocu jastucica na stopalu. Ovaj feromon zajedno s
feromonima mandibularne Zlijezde, kad je prisutan na sacu,
sprecava gradnju mati¢njaka i u prenapucenim kos$nicama.

Maja DRAZIC, Nikola KEZIC

Za potpunu inhibiciju gradnje mati¢njaka potrebna je
prisutnost oba feromona, jer niti jedan samostalno nije
dovoljno ucinkovit [10].

Tarzalne Zlijezde radilica proizvode feromone, koje ostavljaju
na ulazu u koS$nicu. Privla¢nost feromona raste s porastom
broja radilica koje ga ostavljaju. Radilice markiraju izvore
hrane ovim feromonima i tako povecavaju privlacnost za
ostale sabiracice [4].

Feromoni rectuma matica koji odbijaju radilice

Prirodna proizvodnja matica u péelinjoj zajednici rezultira
razvojem nekoliko neoplodenih matica, od kojih ¢e samo
jedna ostati matica u mati¢noj zajenici. Kao posljedica toga
§to se matica pari s viSe trutova, u pcelinjoj zajenici
uobicajeno ima nekoliko subfamilija od kojih sve imaju istu
majku, a svaka potfamilija ima istog oca. Smatra se da pcele
mogu prepoznati i medu radilicama i medu neoplodenim
maticama prave sestre, odnosno polusestre, pa ¢esto dolazi
do sukoba izmedu potporodica. Poznat je sukob izmedu
matice i matice, ali je utvrdeno da se u zajednici mogu
sukobiti matice i radilice, $to je jace izraZzeno ako poticu od
razli¢itih potporodica [, 19].

Neoplodene matice su Cesto izloZene agresivniosti radilica
koje ih napadaju bez vidljivog povoda [2, 3, 19]
Neoplodene matice su razvile specifican nacin obrne.
Prilikom sukoba s radilicama, ove matice izluCuju veliku
koli¢inu vrlo mirisnog analnog sekreta (fecesa ili exudata)
koji vrlo ocito smanjuje i smiruje agresivnost radilica te
istovremeno uzrokuje ¢iS¢ene vlastitog tijela [2, 3, 5, 19, 20].
Utvrdeno je da je glavni sastojak ekskreta, odgovoran za
ovakvo ponaSanje 0-aminoacetofenon (0-AAP). Za vrijeme
prva 24 sata zivota nakon izlaska iz mati¢njaka matica je
rijetko napadnuta, pa se u tom razdoblju u fecesu ne moze
utvrditi 0-AAP. Radilice prestaju napadati maticu nakon §to
je matica oplodena i u dobi od oko 14 dana, te ona prestaje
proizvoditi ovu komponentu.

Feromoni legla

Sposobnost socijalnih insekata da identificiraju leglo i jo§
preciznije spol i razvojni stadij je neophodna za jedinke koje
brinu o leglu.

Kemijski signal, mjesavina oko 10 razli¢itih masnih kiselina i
estera utvrdena na kutikuli li¢inki ima dugotrajno (primer
effect) djelovanje na radilice. Mohammedi i sur. [15] su
utvrdili da ovaj feromon legla stimulira razvoj zdrijelnih
Zlijezda pcela hraniteljica, dok su Arnold i sur. [1] utvrdili da
feromon legla kod radilica inhibira razvoj jajnika i polaganje
jaja. No, jednako tako, kemijske signale koje proizvodi
pcelinje leglo je u stanju detektirati grinja Varroa jacobsoni,
koja time izaziva znacajne Stete u pcelinjim zajednicama [11;
26].

Feromoni trutova
Veli¢ina trutovskog legla i broj trutova u zajednici u
pozitivnoj je korelaciji s brojem radilica. Smatra se da mati¢ni
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FEROMONI PCELA

feromon regulira gradnju trutovskog saca, pa u malim
zajednicama nema trutova za razliku od velikih zajednica
[10], odnosno da trutovsko leglo proizvodi inhibirajuce
feromone koji sprecavaju daljnje zalijeganje trutovskog legla
kad populacija dosegne odredeni broj trutova [18].

No, sami trutovi u manidbularnim Zlijezdama proizvode
feromone koji uvjetuju okupljanje trutova na mjestima koja
su pogodna za parenje [4].

Feromoni voska

U vosku iz kojeg je izgradeno sace moguce je utvrditi Citav
niz razli¢itih spojeva. Za dio hlapivih spojeva voska se smatra
da potjecu od biljaka s kojih pcele sakupljaju hranu. Analiza
voska kojeg su proizvele pcele hranjene samo Secernim
sirupom bez mogucnosti izlaska na pasu ukazao je da same
pCele mogu sintetizirati dio ovih spojeva. Uloga ovih hlapivih
tvari je da stimuliraju i pojacaju nagon za prikupljanje hrane
u radilica [3].

UMJESTO ZAKLJUCKA

Istrazivanja feromona su naglasena u posljednje vrijeme, a
potaknuta su njihovom mogu¢om primjenom bilo kao
atraktanata ili kao repelentata na poljoprivrednim
povr§inama, jer je upotreba feromona u kontroli Stetnih
insekata jedan od nacina da se smanji primjena insekticida.

Prednost je feromona da ne mogu izazvati rezistenciju i nisu
opasni za druge Zivotinjske vrste.

Istrazivanja feromona unutar pcelinje zajednice nam
omogucuje da razumijemo razlicite oblike ponasanja. No, ne
smijemo zaboraviti da med nije najvazniji pcelinji proizvod
nego je to oprasivanje kultiviranog i samoniklog bilja [31].
Sintetski feromoni imaju komercijalnu primjenu u
privlacenju pcela na odredene poljoprivredne kulture radi
oprasivanja, ¢ime znacajno povecavaju atraktivnost biljke za
péele.
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ANALIZA MALIH OBITELJSKIH KOMERCIJALNIH
RIBNJAKA U HRVATSKOJ

THE ANALYSIS OF SMALL FAMILY COMMERCIAL
FISH FARMS IN CROATIA

Tomislav TREER, Roman SAFNER, Ivica ANICIC

SAZETAK

Znacajne ekonomske i politicke promjene koje su se u proteklom desetljecu dogodile u Hrvatskoj
utjecale su i na male obiteljske farme da se mnoge medu njima priklone i ribarstvu. Vecina ih je
zapocela ovaj posao bez ikakvog znanja i iskustva. Zbog toga smo intervjuirali 13 farmera s ciljem da
prikupimo podatke o njihovim farmama, obiteljima i problemima s kojima se suocavaju. Prosjecna
farma posjeduje oko 1 ha vodene povrSine, ima 4 ¢lana obitelji, a prihod povezan s ribarstvom
sudjeluje s oko 70% u ukupnom prihodu. Vlasnik je obrtnik cetrdesetih godina, koji prodaje oko 3
tone ribe godiSnje prvenstveno kroz restoran i sportski ribolov, obzirom da se u danasnjoj situaciji
najteze zaraduje samo uzgojem riba. Pri izgradnji ribnjaka, pored pravila ribarske znanosti treba
postivati i ona uredenja krajobraza. Takoder je farmerima potrebno ponuditi bolje kreditne uvjete
kako bi lakSe zapoceli svojim poslom, kao i reducirati mnogobrojne naknade koje prate izgradnju
ribnjaka i proizvodnju. Hrvatska poljoprivredna savjetodavna sluzba trebala bi se organizirati i u
kvalitetnom pracenju ovakvih farmi.

KLJUCNE RIJECI: obitelj, ribnjak, Hrvatska, sportski ribolov

ABSTRACT

The significant economical and political changes that affected Croatia in last decade influenced the
approach of small family farmers to fisheries as well. Most of them started that job without any
knowledge and experience. That is why 13 farmers were interviewed in order to get the data about
their farms, families and problems they face. The average farm has about 1 ha pond area, 4 family
members and income connected with fisheries about 70% of total income. The owner is an artisan in
his forties who sells about three tons of fish per year primarily through restaurant and sport fishing,
as in present situation on the fish market it became obvious that persisting only on fish culture is the
most difficult way to earn money. In building the ponds the rules of landscape architecture should be
respected together with those of fishery science. It would be necessary to offer the farmers better
conditions in bank loans to start their business as well as to reduce many taxes, which they have to
pay. The Croatian Agricultural Extension Service should be organized better to serve those farmers.

KEYWORDS: family, fish farm, Croatia, sport fishing
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ORIGINAL ARTICLE

THE ANALYSIS OF SMALL FAMILY COMMERCIAL
FISH FARMS IN CROATIA

Tomislav TREER, Roman SAFNER, Ivica ANICIC

DETAILED ABSTRACT

This paper deals with the results of our visits to 13 small family commercial fish farms. At each of
them we interviewed the farmers with the same questionnaire in the first half of 1999. The questions
were divided into several groups giving the answers about the ponds, family, the way of fishery
managing and the principal problems that the farmers face in their everyday work.

The investigated farms are mainly situated in the northwestern part of Croatia (Fig. 1). All farms
have pond area under or slightly over 1 ha, while only one has 7 ha. Half of the investigated farms
have the salmonid and other half cyprinid water quality. All farms, except one, were built beside the
roads and necessary supplies. The necessary equipment on most farms is good.

The basic occupation of the owner is predominantly artisan of different specialization. Half of them
are in their forties years of life, while the range is from 28 to 60. The number of family members
involved in the fish farm is usually between 3 and 5. The participation of the income connected with
the fisheries in the whole income of the family ranges from 60-100%.

In present situation on the fish market it became obvious that persisting only on fish culture is the
most difficult way to earn money. That is why it is advised to the farmers to combine culture with
restaurant and sport fishing (Fig. 2). In that case the shape of the ponds should be incorporated in
the nature, respecting the rules of landscape architecture. Annual production per farm is between 1,5
t and 6 t of cultured fish; while from 0,5 t to 5 t is soled through angling.

The basic problems expressed by almost all farmers are the lack of suitable bank loans that could
help them to develop their activities, then high taxes for all the licenses, use the water and veterinary
service. The lack of quality domestic food is also mentioned, while the lack of continuous extension
service is also obvious. That is why it would be necessary to organize courses for Croatian Agricultural
Extension Service personnel to serve family fish farmers better and to employ fresh water fishery
experts.

It is possible to conclude that in the hard times for agriculture and fisheries in the Central European
area small family commercial fish farms could be one of the solutions, but as this type of business is
at its beginning it needs much help from the experts as well as from the government.
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THE ANALYSIS OF SMALL FAMILY COMMERCIAL FISH FARMS IN CROATIA

INTRODUCTION

After the transitional changes the freshwater aquaculture in all Cen-
tral European region has been passing through important transforma-
tions. In most countries the production has fallen down to even only
one third. Many farms stopped the production on big proportion of their
ponds. As an example, the famous Institute in Szarvas reduced its
capacities and stuff to almost one fifth (Treer, 1996; Varadi, 1996).
These serious problems resulted in conference hold in Budapest in
1996 where the fishery experts from the region tried to find the solu-
tions. One of the recommendations was to develop sport fisheries which
has great significance in the developed world (Varadi, 1999).

The similar process has been occurring in Croatia since the economic
and political changes in 1990. The freshwater fish production dropped
from 12000 tons to only 4000 tons (Turk, 1998). In the same time
significant opposite process has been occurring in small family
aquaculture. While before these changes Croatia had only one private
carp farm and just few trout ones in recent years tremendous interest
among farmers to create their own farms raised. However, most of
them suffered in the lack of information, not knowing the basic princi-
ples of how to build and run such farm. Many of these farms are there-
fore made and run voluntarily, so our attempt was to establish contacts
with such farmers, collect the data about their farms and to advise
them in their further work.

MATERIALS AND METHODS
This paper deals with the results of our visits to 13 small family com-
mercial fish farms. At each of them we interviewed the farmers with

Figure 1.
The location of investigated farms
in Croatia (numbers indicate the
family names of the owners):

- Posavec

- Petko

- Vranesi¢

- Saravanja
- Krajacevi¢
Grdan

- Drempetic¢
- Desko

- DeliSimunovi¢
10- Vrabac
11- Kundi¢
12- Bori¢

13- Cikota

cooo\lqvm-bww—\

the same questionnaire. The questions were divided into several groups
giving the answers about the ponds, family, the way of fishery manag-
ing and the principal problems that the farmers face in their everyday
work.

The farmers were interviewed in the first half of 1999. The contacts
with some of the farms were established even before and are kept
now with all of them, continuously developing the cooperation with the
other farms, too.

RESULTS

The investigated farms are mainly situated in the northwestern part of
Croatia (Fig. 1). All of them were formed in nineties or late eighties.
All farms have pond area under or slightly over 1 ha, while only one
has 7 ha. Half of the investigated farms have the salmonid and other
half cyprinid water quality. The ponds are filled either from the origin
of the spring, either by the water few kilometers from it. One farm
has only pit water. The depth of the cyprinid ponds is usually around
2,5 mor more up to 4 m, while the one of salmonid ponds is around
1 m. The farms were built beside the roads and necessary supplies
(water, electricity). Only one is about 100 m far from them. The nec-
essary equipment on most farms is good. The way of guarding the ponds
if different. The owners live on four farms. Others are guarded by
other members of the family (parents, brother), by paid guard, by dogs,
only fence or not guarded at all.

The basic occupation of the owner is predominantly artisan of different
specialization (two of them are qualified fish workers). Two owners
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are retired and one is army officer. Half of them are in their forties
years of life, while the range is from 28 to 60. The number of family
members involved in the fish farm is usually between 3 and 5 (excep-
tionally 2 and 6). At the biggest farm all 11 family members are some-
how included in the jobs connected with it. The participation of the
income connected with the fisheries in the whole income of the family
ranges from 60-100%. Three farms are just at the beginning now, yet
without any income and the fourth one earns only 5%.

The way of managing fisheries in most cases is through sport fishing
or combining it with aquaculture (Fig. 2). The anglers have to pay the
all fish caught depending to weight. Only three farms are devoted just
to fish culture. In that being the case one farm has the culture con-
nected to the own restaurant, another is in the process of foundation,

Tomislav TREER, Roman SAFNER, Ivica ANICIC

The basic problems expressed by almost all farmers are the lack of
suitable bank loans that could help them to develop their activities,
then high taxes for all the licenses, use the water and veterinary serv-
ice. The lack of quality domestic food is also mentioned, while the
lack of continuous extension service is also obvious.

There are also some alternative attempts to earn some money for the
family from fisheries. One retired soldier cultures the rainbow trout in
cages in the river Cetina in Dalmatia. He produces about 2 t of fish
annually selling them mostly to sport fishermen who visit the river. In
other case the farmer leased the bog and organized commercial sport
fishing there.

Fig. 2: The pond of Grdan fish farm

while the only one that exclusively sells to the market faces the prob-
lems with selling. The restaurants are established at two of other
farms, too.

Annual production per farm is between 1,5 t and 6 t of cultured fish;
while from 0,5 t to 5 tis soled through angling. One of the farms
intensively produces rainbow trout in amount of 40 t per year and sells
it to the Zagreb market. Other cultured fish are soled locally, exported
to Italy or through own restaurant. Some farmers start culture with
one-month-old fish, while the others start with pre consumable size
(trout around 140 g, carps nearly 300 g). One farm tries only with the
culture of carp fingerlings that could be soled to bigger farms for fur-
ther culture. The carp at these farms is fed with grains and trout with
pelleted food as is the practice on big farms. Besides the common carp
the cyprinid farms usually have grasscarp, bighead, silver carp, pike,
European catfish and brown bullhead.

DISCUSSION

The significant economical and political changes that affected Croatia
in last decade influenced the approach of small family farmers to fish-
eries as well. Many of them have been trying to earn part of their
income by building the ponds and keeping the fish. Most of them started
that job without any knowledge and experience, so facing the problems
in building the ponds and keeping the fish in them.

In present situation on the fish market it became obvious that persist-
ing only on fish culture is the most difficult way to earn money. That
iswhy it is advised to the farmers to combine culture with restaurant
and sport fishing. Moreover, only sport fishing or combination of it
with the restaurant in the most cases could be the best solution. In that
case the shape of the ponds should not be rectangular like it is on big
farms. It should be incorporated in the nature, respecting the rules of
landscape architecture (Jungwirth et al., 1995).

12 Journal of Central European Agriculture, Volume 1 (2000) No. 1 (CROATIAN)



THE ANALYSIS OF SMALL FAMILY COMMERCIAL FISH FARMS IN CROATIA

Almost all the farmers started with this enterprise faced serious money
problems. It is very expensive to get all the licenses, to build the ponds
and to buy fish and food. It would be necessary to offer the farmers
better conditions in bank loans to start their business. Also, later on
the taxes for water use and services are too high and should be re-
duced.

The Croatian Agricultural Extension Service has the branch for fish-
eries, but it is not equipped with the skilled personnel in the field.
The stuff consists of faculty educated agriculturists, but they don’t have
experience in fisheries. That is why it would be necessary to organize
courses for them to serve family fish farmers better and to employ
fresh water fishery experts.

It is possible to conclude that in the hard times for agriculture and
fisheries in the Central European area small family commercial fish
farms could be one of the solutions, but as this type of business is at
its beginning it needs much help from the experts as well as from the
government.
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ABSTRACT

Occurrence and abundance of flea beetle species associated with Amaranthus spp. was stud-
ied in Slovakia with the aim to assess their potential as biological control agents. Insects were col-
lected by sweeping/catching at 10 localities three times during the growing season. Together 13 spe-
cies from the subfamily Alticinae were collected on A. retroflexus L. and A. caudatus L. plants by
sweeping net. They were Altica oleracea (L.), Chaetocnema concinna (Marsh.), C. leavicolis Thoms., C.
tibialis (Ill.), Longitarsus longipennis Kutsch., L. melanocephalus Deg., L. nasturtii (F)., L. pellucidus
Foudras, Phyllotreta atra (F.), P. cruciferae (Goeze), P. nigripes (F.), P. vittula (Redt.) and Psylliodes
chrysocephala (L.). C. tibialis contained 41.17- 97.45 percent of all flea beetles population and it was
found at all observed localities. It comprised 94.85-99.74 percent of flea beetles on cultivated A.
caudatus. Another two Chaetocnema species, C. concinna and C. leavicollis did not overcome more
than one percent of C. tibialis population. P. vittula was present at each locality. All the other species
occurred on Amaranthus plants were probably concomitant. Species composition of subfamily
Alticinae on cultivated species A. caudatus did not differ significantly from those on A. retroflexus.
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Introduction

Amaranthus spp. belong to the most important weeds in Europe [25], including Slovakia [6].
It was the reason why this weed was chosen for biological control research within the framework of
COST (European Cooperation in the Field of Scientific and Technical Research) - Action [17]. The
aim of the Amaranthus working group was to study potential biological control agents.

The pigweed flea beetle Disonycha glabrata (F.) was found suppressing pigweeds in South
America [2, 30] and this species is still being promoted as a biological control agents in warm areas
of U.S.A. [29].

In the Paleartic, most flea beetle species belong to cosmopolitan genera Altica, Aphthona,
Chaetocnema, Epitrix, Longitarsus, Neocrepidodera, Phyllotreta and Psylliodes. Many of them are
economically important pests. Some are considered highly beneficial for their role in suppressing
noxious weeds [13]. According to literature in Europe, only Chaetocnema tibialis (1ll.) was reported
as a host for Amaranthus hybridus and A. retroflexus [7, 20].

The aim of this study was to collect information on occurrence and abundance of flea beetle
species associated with Amaranthus retroflexus L. in Slovakia. Because cultural species of
Amaranthus are also grown in Slovakia (even on small areas), the surveys on Amaranthus caudatus
L. - a cultural species, were conducted in the same time.

Methods

In 1995-1997, field surveys of flea beetles (Chrysomelidae: Alticinae) associated with
Amaranthus retroflexus L. (wild species) and Amaranthus caudatus L. (cultivated species) plants
were carried out in the first week of July, August and September at 10 localities from different cli-
matic regions of Slovakia characterised according to Konéek [12]. The characteristic of surveyed
localities is in Table la.
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Flea beetles (Chrysomelidae: Alticinae) species occurring on Amaranthus spp.in Slovakia

Table 1a. Characteristic of localities regularly surveyed in the study

Locality Geographic Relief  Altitude Climatic region
coordinates (m) [12]

TrebiSov 48°36'N 21°43'E  Plain 109 warm, temperate dry

Neded 48°01'N 17°58°E  Plain 111 warm, dry

Kamenica nad Hronom  47°50'N 18°44'E  Hilly 117 warm, dry

Nitra - Janikovce 48°18'N 18°08'E  Plain 135 warm, temperate dry

Vranov 48°51'N 21°43'E  Hilly 145 warm, temperate wet

Nitra - Malanta 48°19'N 18°09°E  Hilly 180 warm, temperate dry

Batka 48°23'N 20°12°E  Hilly 200 warm, temperate dry

Sliae 48°08'N 19°08°E  Basin 300 warm, temperate wet

Spisské Podhradie 49°00'N 20°47°'E  Basin 435 cold

Liptovsky Hradok 49°03'N 19°44'E  Basin 654 cold

Insects were collected by sweeping/catching (3 x 25 randomly chosen plants). Because
Amaranthus plants were different in size, a stem length of Im was used as the "standard plant ”.

Collected insects were put to death, sorted and identified.

Adults of C. concinna and P. vittula were put in Petri dishes together with the leaves of A.
retroflexus and A. caudatus. During seven days the Petri dishes were checked for the damage of
leaves caused by feeding of flea beetles.

Results

Together 13 species from the subfamily Alticinae were collected on A. retroflexus and A.
caudatus plants by sweeping net in Slovakia. They were Altica oleracea (L.), Chaetocnema concinna
(Marsh.), C. leavicolis Thoms., C. tibialis (Ill.), Longitarsus longipennis Kutsch., L. melanocephalus
Deg., L. nasturtii (F)., L. pellucidus Foudras, Phyllotreta atra (F.), P. cruciferae (Goeze), P. nigripes
(F.), P. vittula (Redt.) and Psylliodes chrysocephala (L.).

Genus Chaetocnema was predominated almost at each locality. The most numerous species
was C. tibialis (Table 1).
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Table 1. Number of Chaetocnema tibialis (Ill.) adults on Amaranthus retroflexus L. and Amaranthus caudatus
L. (only at the locality Nitra - Malanta*) plants at different localities of Slovakia during 1995-1997. Insects
were collected by sweeping net on 75 plants.

Year 1995 1996 1997

Month July  August Sept. July  August Sept. July  August Sept.
Locality

TrebiSov 8 7 11 20 91 20 22 22 6
Neded 125 76 52 7 7 25 19 4 0
Kamenica nad Hronom 45 209 36 273 502 163 12 5 0
Nitra - Janikovce 6 30 80 15 210 74 8 5 8
Vranov 4 3 7 14 29 16 3 0 0
Nitra -Malanta* 31 86 79 213 30 4 6 25 2
Nitra - Malanta 3 318 84 7 237 52 3 1 0
Batka 41 157 78 2 36 6 5 4 1
Sliae 10 162 23 2 5 0 2 1 0
Spisské Podhradie 0 1 9 5 3 3 3 2 7
Liptovsky Hradok 3 1 4 1 0 6 2 1 2

In the west of Slovakia the population of this species was higher than it was in the east of
Slovakia. C. tibialis contained 41.17-97.45 percent of all flea beetles population and it was found at all ob-
served localities. Another two Chaetocnema species, C. concinna and C. leavicollis did not overcome more
than one percent of Ch. tibialis population.
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Flea beetles (Chrysomelidae: Alticinae) species occurring on Amaranthus spp.in Slovakia

Phyllotreta sp. was the second numerous genus observed on A. retroflexus plants. P. vittula was the
most abundant species within of this genus (Table 2) and the number of individuals ranged from 4.25 to 70.00
percent of flea beetles population.

Table 2. Number of Phyllotreta vittula (Redt.) adults on Amaranthus retroflexus L. and Amaranthus caudatus
L. (only at the locality Nitra - Malanta*) plants at different localities of Slovakia during 1995-1997. Insects
were collected by sweeping net on 75 plants.

Year 1995 1996 1997

Month July  August Sept. July  August Sept. July  August Sept.
Locality

TrebiSov 14 1 7 41 44 2 10 2 1
Neded 7 2 11 0 2 9 2 2 1
Kamenica nad Hronom 5 0 8 69 1 7 14 4 1
Nitra - Janikovce 1 2 8 3 3 3 6 1 0
Vranov 5 4 3 11 23 0 1 1 0
Nitra - Malanta* 0 0 0 4 2 1 1 0 0
Nitra - Malanta 6 8 3 2 17 0 3 0 0
Batka 1 1 17 1 1 1 5 0 0
Sliae 3 2 7 2 12 0 2 1 0
SpiSské Podhradie 0 2 0 0 16 10 0 0 0
Liptovsky Hradok 0 1 4 0 4 2 1 0 0

Its occurrence was higher in the east of Slovakia during 1995-96. The species was present at each locality.
In 1997 the population was relatively high also in the west of Slovakia, but it was not found at cold locality of

east Slovakia - SpiSské Podhradie.

Laboratory tests showed that C. tibialis adults fed on A. retroflexus and A. caudatus leaves. The
adults of P. vittula did not feed the leaves of hoth amaranth species.

P. atra was collected at 9 from 11 observed localities (Table 3) and its population did not exceeded
7.32 percent of flea beetle population.
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Table 3. Number of Phyllotreta atra (F.) adults on Amaranthus retroflexus L. and Amaranthus caudatus (only
at the locality Nitra - Malanta*) plants at different localities of Slovakia during 1995-1997. Insects were col-
lected by sweeping net on 75 plants.

Year 1995 1996 1997

Mont h July August Sept. July August Sept. July August Sept.
Local ity

Trebi Sov 0 0 0 2 5 0 0 0 0
Neded 0 0 1 0 0 1 0 0 0
Kaneni ca nad 0 0 0 7 0 0 0 0 0
H onom

Nitra - Janikovce 0 0 0 1 0 0 1 0 0
Vranov 0 0 0 0 0 0 0 0 0
Nitra — Malanta* 0 0 0 8 2 2 0 0 0
Nitra — Malanta 4 17 4 4 0 0 0 1 0
Bat ka 0 0 0 0 3 0 0 0 0
Sliaé 0 0 0 0 1 0 0 0 0
Spi $ské Podhradie 0 0 0 0 1 0 0 0 2
Li ptovsky Hradok 0 0 0 0 0 0 0 0 0

P. nigripes was found only randomly and its maximum proportion was 0.85 percent of flea heetles
population. P. cruciferae was observed once during three years at locality Nitra - Malanta (Table 5).

L. pellucidus was common Amaranthus plants (Table 4) in Slovakia. It occurred at all localities, ex-
cept of Neded (west of Slovakia).
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Table 4. Number of Longitarsus pellucidus Foudras adults on Amaranthus retroflexus L. and Amaranthus
caudatus (only at the locality Nitra - Malanta*) plants at different localities of Slovakia during 1995-1997.
Insects were collected by sweeping net on 75 plants.

Year 1995 1996 1997

Month July  August Sept. July  August Sept. July  August Sept.
Locality

TrehiSov 0 0 0 0 1 1 0 0 1
Neded 0 0 0 0 0 0 0 0 0
Kamenica nad Hronom 0 0 1 0 1 0 0 1 0
Nitra - Janikovce 0 0 0 0 0 0 0 1 0
Vranov 0 0 0 0 1 0 0 0 0
Nitra - Malanta* 0 0 0 0 1 1 1 1 0
Nitra - Malanta 0 1 0 0 0 0 0 2 0
Batka 0 3 0 0 0 1 0 0 0
Sliaeé 0 0 0 3 0 5 0 0 0
Spisské Podhradie 0 0 0 0 1 0 0 0 0
Liptovsky Hradok 0 0 0 0 1 0 0 0 3

The highest numbers of L. pellucidus were observed in Sliae (18.6% of all flea beetles collected)
and Liptovsky Hradok (33.3%). The other Longitarsus species (L. longipennis, L. melanocephalus, L.
nasturtii) were present on a few localities in a small scale (Table 5).

Table 5. Number of adults of seven Alticinae species on Amaranthus retroflexus L. and Amaranthus
caudatus (only at the locality Nitra - Malanta*) plants at different localities of Slovakia during 1995-1997.
Insects were collected by sweeping net on 75 plants. PN - Phyllotreta nigripes (F.), PC - Phyllotreta
cruciferae (Goeze), PH - Psylliodes chrysocephala (L.), AO - Altica oleracea (L.), LN - Longitarsus nasturtii
(F.), LM - Longitarsus melanocephalus Deg., LL - Longitarsus longipennis L.

Year 1995 1996 1997

Month July  August Sept. July  August Sept. July  August Sept.
Locality

TrebiSov 0 AO LN 0 0 0 PN 0 AO
Neded 0 AO AO 0 LN LN 0 0 0
Kamenica nad Hronom 0 LN 0 0 AO 0 0 0 0
Nitra - Janikovce 0 0 0 PH 0 0 0 0 0
Vranov PH PH PH 0 LM 0 0 0 PH
Nitra - Malanta* 0 0 0 PN PC 0 PN 0 PH
Nitra - Malanta PN PN 0 PN AO AO 0 0 AO
Batka 0 0 LN 0 0 0 0 0 0
Sliae 0 0 0 0 0 0 0 0 0
SpiSské Podhradie 0 0 0 0 0 0 0 0 AO
Liptovsky Hradok LL 0 0 0 0 0 0 0 0
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A. oleracea and P. chrysocephala were found randomly at some localities (Table 5).

Species composition of subfamily Alticinae on cultivated species Amaranthus caudatus did
not differ significantly from those on A. retroflexus at Nitra- Malanta locality. Predominating species
on cultivated species was C. tibialis, which formed 94.85-99.74 percent of all flea beetles (Table 1). The
species that occurred in a low numbers were L. pellucidus, P. vittula, P. atra, P. nigripes and P.
chrysocephala (Tables 1, 4, and 5).

In average the number of flea beetles species was much lower in 1997 than in previous years. In
1997, high amount of precipitation was observed in July.

Discussion

Of the 13 Alticinae flea beetles collected on Amaranthus plants only C. tibialis and P. vittula
were found regularly at all observed localities.

From the literature it is known that amaranth plants serve as a host for C. tibialis [2, 20, 21].
However, C. tibialis is a serious pest of sugar beet in Czech republic and Slovakia (former Czechoslo-
vakia) [22], Portugal [19], Bulgaria [27], or in Turkey [32].

C. concinna is also the pest of sugar beet [4, 16]. During our survey it was present in a very
small number on amaranth plants and for that reason the possible damages are economically not im-
portant. C. concinna and C. laevicollis seem to be more important in more wet and cold regions of Eu-
rope. Schmidt [24] indicated C. concinna as north European sugar beet flea beetle and C. tibialis as
south European sugar beet flea beetle. C. concinna is the most important flea beetle in Great Britain
8].

P. vittula was reported as important pest of cereals [9, 18] and maize [26, 28]. This gives a rea-
son for their higher number on weedy amaranth in maize crop than on cultivated species grown as mo-
noculture. On the other hand, P. vittula was reported as a pest of crucifers and sugar beet [18]. It was
found feeding on yellow mustard [11]. According to literature it seems that P. vittula is relatively
polyphagous, but in our laboratory tests it did not feed on amaranth leaves.

All the other species occurred on Amaranthus plants were probably concomitant.

P. cruciferae is usual flea beetle on cruciferous plants of central Europa [10, 31]. It is the most
abundant at the places of high population densities of Brassica spp. [5]. Probably this requirement
caused its scarcity on Amaranthus plants.

P. atra [10, 14] and P. nigripes [14] also attack cruciferous crops. They were found at 9 locali-
ties in a small number on Amaranthus plants. They are probably common insects in Slovak conditions
able to exist not only on cultural but also on wild Cruciferae. P. chrysocephala is also usual on
Cruciferae and its occurrence on Amaranthus was probably accidental.

L. pellucidus was usual insect collected on Amaranthus plants in Slovakia. According to litera-
ture, L. pellucidus is associated with Convolvulaceae [1, 15, 23]. Their presence on Amaranthus plants
is temporary or because of climbing of Convolvulus arvensis on them. C. arvensis was often found to
climb on Amaranthus plants. The host plant of L. longipennis is C. arvensis [31] and its occurrence on
amaranth was probably only accidental. Similarly, host plants of L. melanocephalus are plants from the
genus Plantago [10], and the host plants of L. nasturtii are Boraginaceae [10, 31].

A. oleracea is usual on cruciferous plants, and it is dangerous pest of rape [10]. But, it lives
on the plants from family Polygonaceae like it is in case of C. concinna [31].
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Our results showed that flea beetles species, which occurred on wild amaranth, were found also
on cultivated species. It is clear that flea beetles occurring on amaranth plants in Slovakia are the pests
of cultural crops. Even more, they do not distinguish between wild and cultural amaranth. Probably the
same situation could develop when any insect species will be introduced from America.
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Detailed abstract in Slovak

Vyskum zamerany na zistenie vyskytu a poeetnosti skoei ek viazanych
na druhy z rodu Amarant hus sa uskutoénil na Sl ovensku v rokoch 1995 -
1997 s cie¥om stanovie ich potencial z poh¥adu biol ogi ckej ochrany. Hmyz
bol zbierany met 6dou snykania na 10 | okalitach, ktoré sa sledovali trikrat
poeas veget aéného obdobia. Na druhoch Amaranthus retroflexus L. a A
caudatus L. bol o zaznamenanych spolu 13 druhov z podee¥Yade Alticinae.
Patrili k nimAltica oleracea (L.), Chaetocnema concinna (Marsh.), C
leavicolis Thoms., C tibialis (I11.), Longitarsus |ongipennis Kutsch., L.
mel anocephal us Deg., L. nasturtii (F)., L. pellucidus Foudras, Phyllotreta
atra (F.), P. cruciferae (Goeze), P. nigripes (F.), P. vittula (Redt.) a
Psyl | i odes chrysocephala (L.). C tibialis tvorila v zavislosti od
| okal ity 41.17-97.45 %z popul &ci e vSetkych skoéiek a bola zaznanenand na
kasdej sledovanej |okalite. Na kulturnomdruhu A caudatus predstavoval a
94.85-99.74 % zo vSetkych skogiek. Tal3ie dva druhy z rodu Chaetocnem,
C. concinna a C. leavicollis netvorili viac ako jedno percento z popul aci e
C. tibialis. Rod Phyllotreta bol pozorovany ako druhy najpoéetnejsi. P
vittula sa vyskytovala na kasdej lokalite a jej zastupenie sa pohyboval o
od 4.25 do 70.00 %z popul &ci e vSetkych skoéiek. VSetky ostatné druhy
zaznanmenané na rastlinach z rodu Amarant hus boli pravdepodobne iba
sprievodnou faunou. Druhové zl ocenie podée¥ade Alticinae na kultarnom
druhu A caudatus sa podstatne neliSilo od druhového spektra zaznamenaného
na burinnomdruhu A retroflexus na lokalite Nitra - Malanta.
Prevl &daj Gci mdruhombola C tibialis. Druhy L. pellucidus, P. vittula, P
atra, P. nigripes a P. chrysocephal a sa objavovali v men$ich moestvéach.
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WATER EROSION IN DIFFERENT CROP DEVELOPMENT STAGES AND
TILLAGE PRACTICES ON LUVIC STAGNOSOL OF CENTRAL CROATIA
EROZIJA TLAVODOM U UZGOJU RAZLICITIH USJEVA PRI

RAZLICITIM ZAHVATIMA

OBRADE NA PSEUDOGLEJU SREDISNJE HRVATSKE

Basi¢ F.", I. Kisi¢!, O. Nestroy?, A. Butorac!, M. Mesi¢!
ABSTRACT

Water erosion was recorded during a four-year period (1994-1998.) on Luvic stagnosol (pseudogley), in the
Daruvar area (Central Croatia), in different crop development stages according to USLE, under six tillage treatments in
growing common arable crops in the common crop sequence. A much higher rate of erosion, higher than Soil loss tol-
erance (T value) was recorded in the growing of spring crops (row crops) than in winter crops of high plant density,
where it was below the T value. In the growing of spring crops, the critical period with maximal water erosion was the
period of seedbed preparation (SB period according of USLE), the period just after sowing. In the growing of maize and
soybean, this is the period when over 80% of the overall annual erosion occurs in all tillage variants. As expected, the
maximal rate of soil erosion, higher than the T value, was recorded in the standard plot according to USLE, followed by
the variant of conventional up/down the slope tillage. Soil erosion was much smaller and below the T value in the no-
tillage variant and in all variants with tillage across the slope. This means that these variants of soil tillage can be
defined as conservation tillage in agroecological conditions of this part of Croatia. In growing winter crops of high
density (wheat and oil seed rape), no critical periods were observed and erosion was much below the T value and was
uniformly distributed throughout the whole growing season. According to the results, to reduce soil erosion below the
T value on slopes of inclination higher than 9%, soil conservation practices are all tillage operations across the slope

and/or a reduced crop rotation, without row crops.

KEYWORDS: Water erosion, Crop development stages, Conservation tillage,
Soil loss tolerance — T value.
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EROZIJA TLA VODOM U UZGOJU RAZLICITIH USJEVA PRI RAZLICITIM
ZAHVATIMA OBRADE NA PSEUDOGLEJU SREDISNJE HRVATSKE

Basi¢ F.", I. Kisi¢!, O. Nestroy?, A. Butorac!, M. Mesi¢!

SAZETAK

Tijekom Cetvorogodisnjeg razdoblja (1994-98) na pseudogleju sredisnje Hrvatske pri razlicitim varijantama
obrade tla istrazivana je erozija tla vodom. U istrazivanja su ukljuceni usjevi koji dominiraju u ovom podneblju,
dok su varijante obrade slijedece: 1. Standardna parcela prema USLE - crni ugar 2. Konvencionalno oranje (do 25
cm) uz i niz nagib 3. Izostavljanje obrade - izravna sjetva, 4. Konvencionalno oranje okomito na smjer nagiba 5.
Vrlo duboko oranje (do 50 cm) okomito na smjer nagiba. 6. Podrivanje na 60 cm dubine + konvencionalno oranje
okomito na smjer nagiba.

Temeljem polucenih rezultata i odnosa s tolerantnom erozijom za ovaj tip tla zaklju¢ujemo da su erozijski
nanosi pri u uzgoju jarina rijetkog sklopa (kukuruz i soja) mnogo veéi u odnosu na tolerantno odnosenja za ovaj
tip tla. Kriticno razdoblje pri uzgoju ovih kultura je neposredno poslije sjetve ovih usjeva (razdoblje nicanja pa
dok usjev nije prekrio 10% povrsine). U ovom razdoblju utvrdeno je preko 80 % ukupne godi$nje erozije, bez
obzira na smjer obrade. Pri uzgoju ozimih kultura gustog sklopa (pSenica i uljana repica) nisu zabiljezeni kriticna
razdoblja, dok je ukupna erozija izrazito niza od tolerantnog odno$enja, pa u obzir dolaze svi istrazivani nacini
obrade tla.

Temeljem svega navedenog zakljucujemo da je obrada uz/niz nagib pri uzgoju jarina rijetkog sklopa visoko
rizi¢na na nagnutim terenima, pa bi taj nacin obrade tla trebalo napustiti. Izostavljanje obrade i bilo koji od nadina
obrade okomito na nagib preporuc¢amo za $iru primjenu u poljoprivrednoj proizvodnji. Smatramo da je rijec je o

nacinima obrade tla koji su u skladu s odrzivom poljoprivredom u ovom podneblju.

KLJUCNE RIJECI: Erozija tla vodom, periodi razvoja usjeva, konzervacijska obrada,

tolerantno odnoSenje tla
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1. Introduction and investigation goal

The investigation goal is to determine the critical crop-stage periods and soil conservation practices
on Luvic stagnosol (pseudogley) in the growing of common field crops. We search for the answer to the
question whether it is possible to reduce water erosion to or below the Soil loss tolerance level (T value) by
applying different soil tillage practices, crop management and crop sequence. Based on the results obtained,
the optimal conservation tillage has to be determined for Luvic stagnosol, as a soil very prone to erosion.

The results should provide elements for recommending the optimal method of conservation tillage

on Luvic stagnosol, as a very widespread soil type in this part of Europe.

2. Materials and methods

The stationary field trial was set up in the summer of 1994, after the oil seed rape harvest, on arable
land of the farm “Poljodar” in Daruvar, central Croatia, on Luvic stagnosol [31]. Erosion was measured on 6
enclosed trial plots, according to the USLE propositions [30], viz. on a 9% slope, length 22.1 m, width 1.87 m,
or a plot area of 41.3 m” Plots are enclosed by a sheet-metal fence, which is removed before each tillage op-
eration, and then put up again after the operation is completed. The fence is set up so as to ensure that soil
suspension cannot penetrate the trial plot from the sides or run off from the enclosed plot area. To facilitate
the application of agricultural machinery, the trial variants are set 15 m apart, which allows for free and easy
turning of a tractor with the longest trailing implement.

The experimental station consists of the following six treatments: @ Standard plot according to USLE,
tilled up/down the slope. All tillage operations are applied in this variant (mouldboard to 30 cm deep, disc-
harrowing, dragging), but it is unsown. @ Conventional (mouldboard) ploughing up/down the slope to 30 cm
deep. Sowing and all the other agricultural practices commonly applied to relevant crops are performed in the
same direction. ©No-tillage, sowing with a special seeder into dead mulch, up/down the slope. A week to two
weeks before sowing, weeds are eradicated using total herbicides. @ Conventional (mouldboard) ploughing
across the slope to 30 cm deep. © Very deep ploughing across the slope (to 50 cm deep). In contrast to all
other ploughing practices, which are done with multi-furrow ploughs, the single-furrow plough is applied in
this treatment. @ Subsoiling to the depth of 60 cm, subsoiler working bodies set 70 cm apart, with conven-
tional (mouldboard) ploughing across the slope to 30 cm deep. In the last three variants, sowing and all other
agricultural practices are performed across the slope.

Special equipment enabling separation and filtration of soil suspension has been set up on the lower

Journal of Central European Agriculture, Volume 1 (2000) No. 1 (CROATIAN) 3
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part of each trial plot, clean water is collected in a separate container while solid drift remains on the cloth
serving as filter.

Crops were grown on experimental plots in the following crop sequence: 1994/95 - maize (Zea
mays), 1995/96 - soybean (Glycine hispida max), 1996/97 - winter wheat (Triticum aestivum), 1997/98 - oil
seed rape (Brassica napus v. oleifera).

Crop development is monitored per stages of crop growing according to USLE [28] and [30]:
Period F - rough fallow (ploughing to sowing); Period SB - seedbed (sowing to 10% of area covered by
crop), Period 1 - establishment of crop (SB to 50% of area covered by crop); Period 2 — crop develop-
ment (100% of area covered by crop); Period 3 — crop maturing (to harvest); Period 4 - residue or stubble

(crop harvest to mouldboard ploughing or new sowing).

3. Results and discussion

3.1. Characteristics of the climate
Major long-term (1959-1998) indicators of climatic properties in the course of investigation are

shown in Table 1. It is noticeable that the long-term precipitation mean amounts to 863 mm, with a

monthly rain maximum in June.
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TABLE 1. Long-term (1995-1998) rainfall distribution and average temperature of
the Daruvar area

Period — Year Total monthly, average monthly temperature (°C), maximal
daily and maximum 30 min. intensity of rain — mmn. intensity of rain — mm Total, mm
| II m v Vv VI vii viI IX X XI  XII  Average'c
1995  total monthly 46 68 42 39 80 154 3 136 183 13 89 59 912
average temp. °C Ll 66 54 16 152 182 233 194 148 16 43 17 1.1
max. daily rain, mm 136 281 105 121 161 330 20 49 T2 85 47 161
max. 30 min, inten, 31 36 47 3.0 8.7 17 05 267 149 23 24 13
1996  total monthly 75 24 24 65 94 40 93 37 226 45 109 60 893
average temp. °C A3 L 32 108 172 202 194 198 128 112 78 4299
max. daily rain, mm 22 10 122 187 330 135 458 121 625 157 293 144
max. 30 min, inten, 9 17 1.2 3.0 129 11 95 8.1 8.9 3.6 5.0 1.2
1997 total monthly 47 55 23 43 66 91 112 79 22 64 106 64 771
average temp. "C -1.5 0.6 31 8.4 15.1 16.1 17.9 19.9 15.9 10.9 57 1.6 9.5
max. daily rain, mm 97 268 126 130 277 288 235 244 138 290 384 191
max. 30 min, inten, 23 25 14 2.9 38 172 124 80 4.0 9.7 23 38
1998 total monthly 62 5 64 69 75 100 82 84 114 119 71 47 898
average temp. °C 31 46 43 122 151 202 21 203 153 119 34 29 107
max. daily rain, mm 74 34 195 176 172 188 255 347 259 353 166 232
max. 30 min, inten, 19 08 2.6 4.6 43 100 196 90 4.6 8.2 3.1 0.7
Average, mm: 1959-1998 55 47 58 73 88 97 85 82 62 70 83 63 863
Average, °C: 1959-1998 04 19 6.3 10.9 15.5 18.9 20.6 19.9 15.9 10.9 5.7 1.6 10.7

3.2. Properties of the soil

According to soil classification [31], the soil type of the experimental station is defined as Luvic stagnosol,
formed on non-carbonate Pleistocene loam as parent material, with A, tE E 1B B, sequence of soil horizons.
Due to its physical (high content of fine sand and loam) and chemical properties (calcium deficiency, low content
of organic matter), this soil type is very erodible. Data from Table 2 indicate that this is a poorly porous to porous

soil of a medium water holding capacity.

TABLE 2. Physical properties of the soil

Soil depth,  Soil Porosity, Water holding  Air capacity,  Specific density, g/cm®
cm horizon (% Vol.) capacity, % % Bulk Real
0-24 Ach + Ecg 43.8 35.0 8.8 1.45 2.58
24-35 Ecg + Btg 43.3 354 7.9 1.43 2.52
35-95 Btg 41.8 39.1 2.6 1.52 2.61

The soil is sandy loam in all horizons. It is characterized by a high content of fine sand and silt. Differ-
ences in clay content are not large and are generally a consequence of soil mixing through tillage. Clay content is

increased in the B, horizon (Table 3).
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TABLE 3. Soil texture

Soil Depth % particle size distribution, mm
horizon cm

Coarse sand Fine sand Silt Clay Texture
AytE, 0-24 1.8 58.6 24.2 15.4 Sandy loam -SL
E 1B, 24-35 4.1 55.1 26.0 14.8 Sandy loam- SL
B, 35-95 0.5 SL.S 254 19.6 Sandy loam- SL

Soil reaction is very acid in the topsoil and acid in the B, layer (Table 4). Related to this, the soil is also of
high hydrolytic acidity. There is a low humus content in the plough layer, soil supply of plant available phospho-

rus is medium, and of plant available potassium good.

TABLE 4. Chemical properties of the soil

Soil Depth  pH in nKCl Humus, % Hydrolytic mg/100 g soil
horizon cm acidity, Y, PO, K.,0
A, E, 0-24 4.21 1.6 13.2 10.56 10.00
E B, 24-35 4.20 1.4 12.3 9.02 8.98
B 35-95 4.81 0.6 5.0 5.69 6.18

3.3. Erosion in different tillage treatments and in growing different crops

Investigations were conceived so as to obtain the answer to the set investigation goal by applying
adequate methods of basic soil tillage and of growing the main field crops. It is assumed that the differences
that will occur in surface runoff and erosional drift will be directly dependent on the applied soil tillage methods
and crops. The obtained results will serve as the basis for determining the tillage method that will most effi-
ciently stop erosional processes, that is, reduce erosion risk in crop growing, protect the environment, at the

same time sustaining or increasing the attained growing levels.

3.3.1. Erosion in the growing of row (spring) crops

Numerous studies conducted in the world, among which mention is made of only some of the authors,
from North America —[15] and [19], South America —[9], Australia —[23], Asia —[20], Africa—[1], [4], [6], [17], [26]
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and [27], and Europe - [2], [5], [14], [22] and [24], have proven that conventional up/down the slope ploughing
and sowing is the least favourable tillage method, since it leads to highest erosion, whereas no-tillage and
ploughing across the slope are much more efficient in terms of erosion control. This has also been confirmed
by our investigations.

Row (spring) crops were grown in the first two investigation years (maize 1994/95 and soybean
1995/96). Erosion in those years was determined per different stages of crop development according to
USLE and is shown in Table 5.

Journal of Central European Agriculture, Volume 1 (2000) No. 1 (CROATIAN)
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Table 5. Soil erosion in different crop-stages of row (spring) crops

Crop-stage

Period SB - Seedbed (t/ha)
% of the rate
Period 1 —establishment (t/ha)
% of the rate
Period 2 — development (t/ha)
% of the rate
Period 3 - maturing (t/ha)
% of the rate
Rate of erosion (t/ha)

October 1994-October 1995

Period F - Rough fallow (t/ha)
% of the rate

Period SB - Seedbed (t/ha)
% of the rate

Period 1 - establishment (t/ha)
% of the rate

Period 2 —development(t/ha)
% of the rate

Period 3 - maturing (t/ha)
% of the rate
Period 4 — residue (t/ha)
% of the rate
Rate of erosion (t/ha)

November 95-October 96

33

Standard Ploughing No
plot up/down tillage
(Black fallow) the slope
MAIZE GROWING
34.74 28.86 18.48
23.7 74.9 80.8
137 036 0015
0.9 1.0 0.1
50.24 5.22 1.58
343 13.5 6.9
59.97 4.09 2.78
41.1 10.6 12.2
146.32  38.53 22.86
SOYBEAN GROWING
0.048 0.091 0.009
0.1 0.2 0.1
32.41 37.43 13.4
294 98.0 98.6
1.304 - -
1.2 - -
2.024 0.008 0.025
1.8 0.1 0.2
73.10 0.64 0.10
66.4 1.6 1.0
1.26 0.02 0.002
1.1 0.1 0.1
110.14 38.18 13.53
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Ploughing

9.54

81.8

0.65
5.6

1.47
12.6

11.66

0.015
0.3

5.13

95.7

0.20

4.0

5.35

Very deep
ploughing
across the slope

18.80

88.9

1.13
54

1.19
57

21.12

0.023

0.5

4.89
93.2

0.32
6.0
0.015

0.3

5.26

Subsoiling
+ploughing

2.69
90.0

0.05
18
0.24

8.2

2.99

0.063
22

2.54
87.4

0.27

94
0.024
1.0

2.90
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It is obvious that the convincingly greatest rate of erosion (146.32 and 110.14 t/ha) was recorded in the
unsown - standard trial variant. This quantity is several times higher than the tolerant level of erosion — T value,
which for this type of soil amounts to 10 t/ha/y [3] and [25], This is followed by the variant involving conventional
ploughing up/down the slope with 38.53 and 38.18 t/ha, respectively, of eroded soil. A smaller rate of erosion
was recorded in the no-tillage variant (22.86 and 13.54 t/ha) and in very deep ploughing across the slope (21.12
and 5.26 t/ha, respectively). This is followed by conventional ploughing across the slope with the rate of erosion
of 11.6 and 5.35 t/ha, respectively. The best results in terms of soil conservation were achieved in the variant
involving subsoiling with ploughing across the slope, where erosion rates were only 2.99 and 2.9 t/ha,
respectively. The results give absolute advantage to ploughing across the slope. Up/down the slope ploughing
should be omitted altogether. Maize and soybean are considered to be “high-risk crops” by all the authors
studying erosion problems on arable areas, regardless of the tillage direction [2], [4], [10], [12], [13] and [16]. Besides,
in early sowing, at a time when the soil is bare and unprotected, of spring row crops, as crops of low density, the
large intra- and inter-row spacing enables intensified erosion. Therefore, soil under row crops cannot be fully
protected from the direct impact of raindrops even in later stages, which leads to erosion also in later crop-
stages. Application of ploughing across the slope may reduce erosion to a tolerant level by comparison with
the up/down the slope ploughing and sowing. The position of furrows in this tillage practice prevents excessive
surface runoff and thus reduces erosion. In the treatments with deep tillage, the larger depth of the plough-
layer enables stronger infiltration of water and in this way additionally reduces surface runoff.

The results show that the critical period in growing row (spring) crops is that of bare soil, the SB
period. On the standard plot according to USLE, an erosion rate of 23.7% (maize) or 29.4% (soybean) was
recorded in that period. Different results were obtained in other variants. In ploughing up/down the slope,
the SB period erosion accounted for 74.9 and 98.0%, respectively, of the total annual erosion while in the no-
tillage variant it amounted to 80.8 and 98.6%, respectively. In the variant involving ploughing across the
slope, the SB period erosion amounted to 81.8 (maize) and 95.7% (soybean) of the annual rate of erosion
while in the variant with very deep ploughing across the slope to 88.9 and 93.2%, respectively. In the variant
of subsoiling with ploughing across the slope, the SB period erosion accounted for 90.0 and 87.4%, respec-
tively, of the annual rate. The reason for such high values is that this is the period when the soil is bare and
unprotected - without any vegetational cover, immediately after sowing. Raindrops of high intensity fall

directly onto the soil, which leads to surface runoff and occurrence of erosion in all trial variants.
3.3.2. Erosion in the growing of winter crops

Winter crops were grown in the last two years (wheat in 1996/97 and oil seed rape in 1997/98). Soil
erosion in those years was determined per different stages of crop development according to USLE and is

shown in Table 6.

Like in the growing of row crops, the highest rate of erosion was recorded in the standard variant. In
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winter wheat growing erosion amounted to 86.77 t/ha and in oil seed rape to 54.05 t/ha. Although erosion rates
were lower than in the first two trial years, this is still very high erosion, which exceeds the tolerant threshold
of soil loss (T value) of 10 t/ha/y for this soil type. Rates of erosion recorded in all the other treatments were
below the tolerant soil loss. As expected, relatively higher rates were achieved with ploughing up/down the
slope. In this variant, erosional drift amounted to 0.54 t/ha in winter wheat and to 0.40 t/ha in oil rape. The total
annual soil loss in the no-tillage variant amounted to 0.22 t/ha (wheat) and 0.34 t/ha (oil seed rape) while in the
variant with ploughing across the slope it was 0.07 and 0.13 t/ha, respectively. In the variant with very deep
ploughing across the slope, erosion was 0.31 and 0.17 t/ha, respectively. The lowest rates of erosion and the
highest efficiency of soil protection were recorded in the variant involving subsoiling and ploughing across
the slope. The rates in this variant amounted to 0.13 t/ha and 0.08 t/ha of eroded soil.

35 Journal of Central European Agriculture, Volume 1 (2000) No. 1 ( CROATIAN)



Basi¢ F.", I. Kisi¢!, O. Nestroy?, A. Butorac!, M. Mesi¢'

Table 6. Soil erosion in different crop-stages and the
winter crops

Crop-stage Standard Ploughing No-tillage Ploughing
plot up/down
(black fallow) the slope

WINTER WHEAT GROWING
Seedbed (t/ha) 1222 0226 0.03 0027
% of the rate 14.1 41.9 13.6 36.2
Period 1 —establishment (t/ha) 9112 0213 0.04 0.002
% of the rate 10.5 394 28.7 2.5
Period 2 — development (t/ha) 3946 0025 0023 0008
% of the rate 4.5 4.6 10.2 11.5
Period 3 —maturing (t/ha) 5254 007 008 0035
% of the rate 60.6 12.9 38.4 46.6
Period 4 — residue (t/ha) 8N 0.006 0.02 0.002
% of the rate 10.3 1.2 9.1 32
Rate of erosion, (t/ha)
October 1996-August 1997 86.77 0.54 0.22 0.07
OIL SEED RAPE GROWING
Period F - rough fallow (t/ha) 0633 0002 0284 0007
% of the rate 1.2 0.5 83.9 55
Period SB —seedbed (tha) 0.007 0.007 0002 0002
% of the rate 0.1 1.7 0.7 1.3
Period 1-establishment (t/ha) 30453 0319 0.020 0092
% of the rate 56.3 80.2 5.9 72.1
Period 2 — development (t/ha) 16533 0052 0015 0027
% of the rate 30.6 13.1 4.3 21.1
Period 3 — maturing (t/ha) 2179 0014 0015 -
% of the rate 4.0 3.6 4.5
Period 4 —residue (t/ha) 4251 0.003 0.002 -
% of total drift 7.8 0.9 0.7
Rate of erosion, (t/ha)
August 1997-Tuly 1998 54.05 0.40 0.34 0.13
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Accordingly, regardless of the ploughing direction, erosional drifts in the growing of winter crops
were much lower than in the first two trial years when row crops were grown. This is the reason why, in
soil conservation, we lay greater importance on the crop grown than on the tillage method applied. In the
next few sentences, we will try to answer the question why erosion rates were much lower in the growing

of winter crops.

Winter crops were sown towards the end of October (winter wheat) and August (oil seed rape).
Sowing was preceded by a long and dry summer period, during which rather coarse structure aggregates,
which increase the intensity of rainwater infiltration and reduce or prevent surface runoff, were formed.
Besides, there are usually no high intensity rains after wheat and oil rape sowing, rain falls onto dry soil
and the soil can take up large quantities of water for saturation to field capacity. No surface runoff occurs
in such conditions. In the winter period of the year when the soil is fully saturated and if it does not get
frozen, erosion does occur but the drift quantity is small.

In the growing of winter crops there are no critical periods with occurrence of large quantities of
erosional drift. Data from Table 6 show a uniform distribution of erosion during the whole growing season
of winter crops. In the period of the highest erosion risk in the studied area (May-June), winter crops fully
cover soil surface with a dense cover. This vegetational cover efficiently protects the soil from the direct
impact of raindrops (which are often very intensive in this part of the year) and thus contributes to the
reduction of the erosion rate.

In the foregoing text, soil losses were presented per particular crops. It can be seen that low-
density row (spring) crops are subjected to high erosion in the variant involving ploughing and sowing
up/down the slope, whereas erosion rates are much smaller in treatments involving ploughing across the

slope. Much lower erosion was recorded in the growing of high-density winter crops regardless of the
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ploughing direction. These results are in agreement with the results obtained by other authors: [7], [8], [11],
[18], [21] and [29].

3. Conclusions

The presented results show that water erosion cannot be completely stopped, however it can be
reduced to a tolerant level by choosing appropriate tillage treatments.

Appreciably higher rates of soil erosion were recorded in the growing of low-density row
(spring) crops (maize and soybean) than in high-density winter crops (wheat and oil seed rape) under the
same tillage treatments. The time immediately following the sowing of spring crops (SB-seedbed) is the
most critical period, that is, the period when highest soil erosion occurs.

Growing of row (spring) crops, which dominate the crop rotation in the investigated area, on
sloping terrains will require a balanced tillage system (no-tillage and ploughing across the slope) and an
appropriate crop sequence.

Efficient soil conservation on Luvic stagnosol of 9% and milder slopes can be achieved by no-
tillage and all across-the-slope tillage practices. Summing up all the advantages and drawbacks of the stud-
ied tillage practices for a wide application in crop growing on this soil type, we recommend no-tillage and

conventional ploughing across the slope.
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SMALL BUSINESSES IN SOUTH AND WESTERN HUNGARY IN THE NINETIES - RESULTS OF A
SOCIOLOGICAL SURVEY
Erné KOVACS, Zsuzsanna BACSI

DETAILED ABSTRACT

The objectives of the research are to analyse the main features of small businesses working in South
and West Hungary, to identify the main tendencies of their operation and development being either
similar to, or different from the national averages in Hungary, and to determine the main motivating
factors in their business management processes. The area under examination covers three areas: rural
county Zala, rural county Somogy, and the settlements located by the Western shore of lake Balaton,
within which, the two towns Keszthely and Héviz were analysed separately from the other villages.

The fast increase in the past decade in the number of the small and medium size enterprises may be the
overall result of several factors. The first contributing factor is the loss of the employment possibilities
provided by the state, the growing uncertainty about jobs. On the other hand, formerly employed
workers with various vocations, having solid professional experience, sufficient financial resources,
marketable knowledge and skills, ready to make initiatives and take risks, decided to establish their
own businesses and became private entrepreneurs. The second reason may be the desire to achieve tax
reduction and income maximisation legally possible within an enterprise. The third factor is the desire
to maintain or increase the former living standards. An enterprise may offer wider opportunities for
higher or additional incomes, and it is often the only available income source. The enterprises capable
of providing sufficient income for the entrepreneur for a decent standard of living are those, which turn
back part of their gains into the business itself. The majority of the private entrepreneurs using up their
business savings in the household - for consumer goods or home equipment - cannot rely entirely on
the entreprise as the only income source. The resulting living standard is the highest for the

entrepreneurs separating their business and household finances.
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1. INTRODUCTION

The objectives of the research are to analyse the main features of small businesses working in the small
towns and villages of South and West Hungary, to identify the main tendencies of their operation and
development being either similar to, or different from the national averages in Hungary, and to
determine the main motivating factors in their business management processes. Similar research results
were published in the early 1990's (Czako et al., 1995; Czako, 1997; Gabor, 1994). The present study
focuses on the main features and tendencies of the situation at the end of the 90's in West and South
Hungary. The area under examination comprises three sub-regions: rural county Zala, rural county
Somogy, and the settlements located by the lake shore, in the Western basin of lake Balaton. Within the

latter, the two towns Keszthely and Héviz were analysed separately from the other villages.

2. MATERIALS AND METHODS

The remarkable increase in the number of the small and medium size enterprises is considered an
important feature of the Hungarian social and economic transformation process, by the social scientists
and economists. (Within the Hungarian national economic accounts the expression "sole
proprietorship" is used for retail shops, small scale manufacturers, private intellectuals, professionals
who are self employed. Partnerships are - in agreement with the international usage - the small business
organisations having legal entity. When small and medium size enterprises are mentioned in this paper,
the term refers to the sole proprietorships and the partnerships working with not more than 50
employees.)

In the second half of the 90's the number of the small and medium size enterprises in Hungary was
approximately 1 million. Their structure is uneven, disproportionate, the majority of them are micro-
businesses, that is, family enterprises of 2-3 persons. Some researchers (Kovdch, 1995, Szelényi, 1990)
say, that to establish a market economy in Hungary the increase in the number of private businesses and
the enlargement of the so-called middle class is necessary. According to the above researchers the
future members of this middle class would be the present private entrepreneurs ad small business
owners. Others question the above statements, and relying on the fast increase in the number of the
enterprises, and on their social stratification, doubt that they are all really entrepreneurs in the true

economic meaning of the word.
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In the present research approximately 300 entrepreneurs living in the researched area were surveyed
about the main characteristics of their business and life style. The survey was focused on the process
already researched in the early 90's, but more clearly visible since the relatively long time that had
elapsed since the beginning of the social and economic transition of the country. The main research

problems the entrepreneurs were quesioned about are the following:

What is the main aim of their businesses? Is it the efficient operation of the capital and the generation
of profits, or the subsistence of their families and the maintenance of the consumption level they wish
to achieve? How can they achieve their aims? Do they sell their working capabilities, or do they utilise

it themselves in a family enterprise?

The main issue may be summarised in the following way: are the owners of the small and medium size
businesses, as economic agents, considered to be entrepreneurs, small scale producers, or self

employed persons finding no other possible way to earn their living?

The following questions were asked in the questionnaire:

e Who are the entrepreneurs and why do they manage an enterprise?

e  What are their ages and school background?

e  What material, human, personal and professional resources do they have?

e  What fields of activities are their businesses involved in?

e Is the enterprise a main, or a secondary (additional) source of income?

e  Are the family traditions important in starting one's own business?

e  Are there differences within the generations, and according to the ages of the entrepreneurs?

e  What are the main reasons for the fast increase in the number of the enterprises?

General features of the researched area

The research was focused on counties Zala and Somogy, and within them two towns in Zala, and
several small villages of the counties were analysed. Within Zala the two towns Keszthely and Héviz
vere analysed separately from the villages, and another separate group was formed from the villages
located around lake Balaton (in the tables and figures these villages are referred to under the heading
"Balaton"). The other villages in Zala and in Somogy are grouped under the respective names "Zala"

and "Somogy". County Zala, being the centre of the researched area, has the following characteristics:

44 Journal of Central European Agriculture, Volume 1 (2000) No. 1 ( CROATIAN )
ISSN-1332-9049



SMALL BUSINESSES IN SOUTH AND WESTERN HUNGARY IN THE NINETIES - RESULTS OF A
SOCIOLOGICAL SURVEY
Erné KOVACS, Zsuzsanna BACSI

e the population density is lower, and the mortality rate is higher than the national average;

e the decrease of the population is smaller, and the proportion of the 18-39 year old inhabitants is
higher than the national average;

e the proportion of the industrial employees is less than the average, the proportion of the employees
working in the service sector is the same as in Budapest, the capital;

e less than average unemployment rate, especially for the long time unemployed;

e the paid personal income tax per inhabitant is less than the national average;

e high number of the registered enterprises;

e above average proportion of the industrial factories closed down since 1990;

e  high number of shops and catering businesses.

(Csite, 2000)

The area has a stable population, developed entrepreneurial mentality and outstanding capacities for
tourism. The larger part of the population lives in above average financial and material conditions. A
seemingly contradictory fact may be the less than average level of personal income tax paid, and the
less than average level of income per person. However, there are strong indications that a large part of
the incomes generated by the tourism industry is never mentioned in the taxation accounts (the tax
accounts register mainly the incomes of employees, and a significant proportion of the incomes
generated by private activities is actually hidden from the taxation authorities). The importance of
tourism is indicated by the fact that in 1997 Keszthely had 30 catering businesses, restaurants, pubs,
bars, while the neighbouring Héviz had 18, 4 travel agencies operated in Keszthely, and 2 in Héviz, 36
hotels and guest houses offered accommodation for the tourists in Keszthely and 52 in Héviz, and these
numbers have not decreased since. The majority of the accommodation is run by families as private
enterprises, who had had rooms to let even before 1990, when they offered accommodation mainly for

German and Austrian tourists.

It is clear from the earlier research results that a significant proportion of the small scale entrepreneurs
is a so-called "forced entrepreneur" (Matolcsy, Diczhazi, 1998) and these people would immediately
give up their enterprises if they found a job with secure earnings. Their enterprises can generate only a
moderate level of income and the main reason for starting the enterprise was the lack of other means

for the survival of the person and the family.
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The research by Czaké et al. (1995), aimed at describing the typical characteristics of the small
businesses in 1993 stated, that though officially 790 000 enterprises with less than 50 employees are
registered in Hungary (agricultural enterprises not included), not all of them actually operated.
According to their estimations the number of the real running businesses was approximately 20 % less
than the number of registered businesses. Since then important steps were made by the authorities to
close down the non-existing "phantom" enterprises, so their proportion has been probably decreased,
also due to the changed legislation about the social security charges to be paid by enterprises. Another
finding of the mentioned research was that 4 - 5 % of the interviewed businesses said to have had no
income in 1992 at all.

The social structure of the group of enterpreneurs has undergone significant changes since 1988. In the
80's the notion of being an entrepreneur had become increasingly attractive, but due to economic and
political reasons the possibilities for becoming a private entrepreneur were rather restricted, and a
strong selection mechanism was visible. To become an entrepreneur the person had to have above
average social, cultural and personal connections. Disadvantaged positions were equally typical in the
job market for women, people with low schooling, people in unfavourable job positions, the elderly,
and low paid young people. Besides the traditional craftsman and retail shopkeeper, partnerships
emerged in the middle of the 80's with founders and owners being middle age men, better educated
than the average population.

From the early 90's people of various social backgrounds had entered the business sector as
entrepreneurs, when the legal conditions had been established, and the political risk associated with a
private business disappeared. At the same time, with the increasing unemployment rate, for many
people the only available way of earning a living became the establishment of a small scale enterprise.
The idea of the private enterprise had become the symbol of free economy and high living standards
within reach, but the negative experiences soon discarded this illusion. The public opinion about the
enterprises also changed. In 1990 40 % of the adult population expressed their willingness to become,
or satisfaction in being an enterpreneur, this proportion is only 20 % in 1993, 24 % in 1994. The
decrease is due to the changed opinion of the professionals and the unskilled, while the skilled workers
have continuously found the position of the private small scale entrepreneur attractive (Czakoé et al,

1995).

In our research the main objectives were to identify the demographic and sociological characteristics of
the small scale entreprencurs as well as the means and resources they can use to carry out the business
activities, the level of their profits or losses, the proportion of their profits they can accumulate, and the

purpose they use these savings for. Another issue was whether regional differences can be identified.
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3. RESULTS

Social characteristics and motivating factors of the entrepreneurs

The analysed agricultural and non-agricultural small and medium size enterprises working South and
West Hungary can be grouped into two distinct categories. The villages within the triangle defined by
the villages Zakany, Somogyvar and Zalaszentgrot have lost their economic value. However, at the
same time in the sub-region of Keszthely and Héviz dynamic progress has started, due to the natural
resources of the area (lake Balaton, thermal lake of Héviz). Within this sub-region the dominant force
of development is not the in-flow of foreign capital and multinational companies, but the small and
medium size businesses owned by Hungarian entrepreneurs. This is an outstanding and exceptional

model of development in Hungary.

Figure 1: Agricultural areas in Hungary and the researched area (Legends: Black: agricultural

zones in Hungary, Grey: studied area in present research)

- Agricultural (raral) areas

B Studied areas

@ 1996-97 MTA REE Ssimitdk daport.

The researched settlements may be grouped into the following categories by their position after the

transition in the 90's:
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Small villages - whose strategic aim is survival, fighting for their pure existence.

Villages and small and medium size settlements -with somewhat better positions than that of the
small villages, but not much.

Large villages and settlements - having specific advantages due to touristic attractions and
resources, thus they can join the winners of the social and economic transition of the country.
Small agricultural towns - facing losses in the global competition but having strategic plans for
development.

Towns (as Keszthely and Héviz) - being in clearly advantageous position, although some (as
Keszthely) have financial difficulties. These difficulties are mainly due to the disproportionately
large tasks (large number of schools up to 1999, maintenance of a hospital) for which the state
budgetary support is insufficient. Several expanding small businesses exist, concentration of
capital is in progress, and Keszthely, in particular, has a strong chance to develop into a
commercial, touristic and cultural centre in the region.

Large towns, cities - they belong to the winners of the transition process towards market economy,
though none of the settlements we investigated belong into this category.A few Hungarian-owned
large corporations are located in these towns and cities, with good opportunities for regional
expansion in the Carpathian basin. Such towns and cities, with transnational development
opportunities to become regional centres are Debrecen, Pécs, Szeged, and Gy6r in Hungary.
Budapest, the capital - which is on the top of the settlement hierarchy, being not only a large city
but the main winner of globalisation, of the transition toward the market economy and of the

original capital accumulation and reallocation process.

A considerable capital concentration process can be identified the 90's in accordance with the

settlement hierarchy described above. While the winners become concentrated, the losers, though with

significant clustering, are geographically spread, and are scattered in sectors and industries, and differ

greatly by their sizes and settlement types, both in economic and social terms. A typical feature of the

Hungarian economy is the growing importance of the younger generation in the leading positions of

management, as well as the increasing number of female leaders (more women have leading positions

in businesses that before, though their proportion has still been low).

The proportion of female entrepreneurs has also grown, which may be partly due to the fact that the

number of businesses involved in sales and retail activities has rocketed. Retail is often a family

business, as is underlined by our research, and it is equally possible and probable for the wife and the

husband to be the registered owner of the family entreprise.
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3.1 The reasons for starting the enterprise

According to our survey the main reasons of starting and running an enterprise are summarised in the

following two tables.

Table 1: How do you carry out your business activity?

Balaton |Keszthely [Héviz |Zala Somogy Total
Full time , % 90.91 74.68| 76.00| 61.18 39.47 62.72
Part time, % 4.55 12.66| 16.00| 22.35 28.95 19.51
Retired, as pensioner, % 4.55 2.53| 4.00 10.59 17.11 9.06
Table 2: Why did you start your own enterprise?

Balaton |Keszthely [Héviz |Zala Somogy
Loss of former job, % 4.55 12.66 8.00 15.29 13.16
Hope for larger income, % 45.45 36.71 44.00f 29.41 30.26
Entrepreneurial mentality,% 36.36 18.99| 28.00| 16.47 30.26
Family traditions,% 9.09 11.39 8.00 12.94 18.42
No other source of income,% 31.82 32.91 24.00( 3294 17.11

A significant difference may be identified between the towns of the area (Keszthely and Héviz) and the
villages around lake Balaton, and the small settlements in county Zala and county Somogy. Note, that
the total percentages being higher than 100 % mean that more than one reasons were allowed for each

respondent to choose.

The loss of the former job has a high share among the reasons in Keszthely, Zala and Somogy, but the
"No other source of income" reason also indicates limited job opportunities in the area. The importance
of these two reasons together represent nearly 45 % in Zala and Keszthely, while they add up to
approximately 30-35 % in the other three settlement groups. These figures underline the fact that the
close down of industrial factories in Zala and in Keszthely greatly contributed to the fast increase in the
number of the "forced" entrepreneurs. The proportion of enterprises run in full time is high, its share is
above 60 % except for Somogy. The 17 % proportion of retired entrepreneurs in Somogy indicates that

the former agricultural employees do not receive sufficient pension to maintain a moderate living
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standard, so the low amounts of agricultural pensions also compel the retired agricultural population to

carry out some income generating entrepreneurial activity.

The breakup of industrial corporations offered opportunities for the entrepreneurs in the commercial,

trade and services sectors. The services sector actually enjoyed the advantages of increased demand

due to the prosperity in the 80's and the entrance of foreign purchasers in the real estate business.

The hope of higher income as a motivating factor represents a high share in each settlement group, as

the entrepreneurs choose the risky option of establishing their own private enterprise to substitute it for

the former earnings gained from second jobs typical of the former decade. This is particularly clear in

the settlements around lake Balaton, and in the two towns, which are basically resort areas, and where

the entrepreneurs may hope for higher incomes coming from the tourism industry and the supporting

services activities.

3.2 How do the entrepreneurs spend their savings?

Assessing the responses received for the above question we may conclude, that the majority of the

entrepreneurs do not strictly separate the household spendings and the entreprise spendings, and the

same is true for the incomes. The proportion of enterprises with no capacity to save from the generated

incomes is also very high, it is about 15-17 % except for Zala (see table below).

Table 3: How do you spend the savings of the enterprise? (% share)

Balaton |Keszthely | Héviz Zala |Somogy | Total
Turn back to the entreprise, % 50.00 2405 38.46 18.82 1447 23.26
Use it in the household, % 36.36 20.25| 26.92 22.35| 28.95| 25.00
Both of the above two, % 22.73 37.97| 34.62 52.94| 40.79| 41.67
Buy only bonds and shares, % 4.55 0.00 0.00 3.53 0.00 1.39
No savings are generated, % 18.18 15.19 15.38 8.24 19.74 14.58

3.3 Has new capital been invested in the enterprise?

The following table shows the proportion of the various sources in the capital assets of the enterprises.

Table 4: Percentage share of the resources of capital invested

Balaton |Keszthely |Héviz |Zala |Somogy |Total
Banks 9.09 11.39 8.00 [ 8.24 7.89 9.06
Credits with state support 0.00 3.80 0.00 1.18 1.32 1.74
Friends, relatives, family 13.64 25.32 32.00 | 8.24 13.16 16.72
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Entrance of new partner with capital 4.55 3.80 4.00 1.18 0.00 2.09
Sale of family property 9.09 6.33 12.00 | 4.71 3.95 5.92
Other 4.55 1.27 0.00 | 1.18 2.63 1.74
No capital invested 45.45 58.23 48.00 |64.71 55.26 57.49

The above figures show that the majority of entrepreneurs can hardly have any access to credits. The
proportion of bank credits is slightly more than 10 % in Keszthely, and much lower elsewhere. The
share of the sale of family property, and the resources of friends and relatives is as high as that, or even
higher. About half of the entreprises cannot attract extra capital at all (45 -64 %). This means that the
capital needed to start, or expand the entreprise comes mainly from the household savings of the

family, relatives and friends.

3.4 Intellectual and human resources, professional knowledge and skills

In starting a new enterprise the knowledge, skills and personal connections gained in the former
employment are of great importance. Another important factors are the entrepreneurial tradition and the
help in raising the starting capital, all of which often come from parents and grandparents. Besides
these the preferred values, lifestyle patterns, cultural background also play an important role.
According to the opinion expressed by Kovdch (1997) the children and grandchildren of well-to-do and
rich peasants inherited the inclination towards private enterprise, risk taking, wish for independence,
and these people are the private small scale farmers who had carried out private farming as early as the

60's and 70's in greater scale than the household plots.

In our survey the entrepreneurs were asked whether their parents and grandparents had been
entrepreneurs themselves (see figure 2).

The responses show that 30 % of the grandparents were farmers themselves, while only 20 % of the
parents had an agricultural entreprise. The difference is partly due to the fact that before Wold War II
the proportion of agricultural population had been much higher within the total population of the
country. In the villages of Somogy the proportion of farmer grandparents is even higher (36%), while
in Héviz and the settlements around Lake Balaton this proportion is lower (Balaton: 28%, Héviz: 19%).
At the same time higher proportion of the grandparents had been craftsmen around lake Balaton (10%),
Keszthely and Héviz (4-4 %), than the average proportion for the total respondents (2 %).

Even more striking is the proportion of grandparents with retail shops in the Balaton area and Héviz,

here again the proportion is approximately 10% while the average for all respondents is only 2 %.
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Figure 2: The area of entrepreneurial activity of the parents of the entrepreneurs (%)

Parents' enterprise
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O Industry, manufacturing
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0.00% - -

Balaton Keszthely Héviz Zala Somogy TOTAL

In assessing the parents' entreprises again agricultural entreprises represent the highest proportion,
though their share is less than for the grandparents. However, in Héviz only 5 % of the parents had
been agricultural entrepreneurs, and the values in the Balaton villages (8 %) and in Keszthely (12 %)
are still below the average. The proportion of parents having agricultural entreprises is highest in the

Somogy settlements (above 30 %).

These results cleary show that the parents and grandparents living in rural settlements had run
agricultural enterprises, while the parents and grandparents living around lake Balaton were mainly
involved in manufacturing and retails activities (see e.g. the 20 % proportion of craftsmen among the
parents of the Héviz entrepreneurs). This underlines the statement, that the example of parents and
grandparents running their own enterprises has had a significant role in the choice of their children to

become private entrepreneurs themselves.

The majority of the entrepreneurs had had higher school qualifications according to the surveys done in
1988 and 1993 (Czako et al., 1995). In 1988 8 % of the entrepreneurs had the 8 year elementary school

leaving certificate as highest qualification, in 1993 this proportion is 7 %, while in our survey this
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proportion is still lower, except for Somogy where it is 9%, 2 % in Zala, 0 % in Héviz, 2 % in
Keszthely and 5 % in the Balaton settlements.

It may be assumed that the reason for the relatively high 9 % proportion of Somogy is that the majority
of the entrepreneurs are farmers here, the level of education in agricultural settlements is usually lower
than in towns, and the businesses run in towns usually require higher vocational skills and

qualifications.

In 1988 the proportion of entrepreneurs with vocational secondary school qualitifications was 26 %,
and in 1993 30 %, while our survey shows further increase. The proportion is 45 % in Somogy, 58 %
in Zala, 55 % in Héviz, 40 % in the Balaton settlements and 28 % in Keszthely. The proportion of
entrepreneurs with college or university degrees is an outstanding 36 % in the five settlement groups

analysed, while the proportion with maturation certifications is 33 %.

Figure 3: School qualifications of the full time entrepreneurs (Legends: §yr: completion of 8 year
elementary school only; voc: vocational school; matur: completion of secondary school with

maturation certification; univ: college or university degree)

School qualifications of full time entrepreneurs

from outside towards centre:

Somogy
Zala
Héviz
Keszthely
Balaton

M yoc
O matur
Ouniv

The proportion of the full time entrepreneurs with maturation certifications differs for the two former

surveys and our survey. In 1988 this proportion is 44 %, in 1993 it is 41 %, while our survey shows,

Journal of Central European Agriculture, Volume 1 (2000) No. 1 ( CROATIAN ) 53
ISSN-1332-9049



SMALL BUSINESSES IN SOUTH AND WESTERN HUNGARY IN THE NINETIES - RESULTS OF A
SOCIOLOGICAL SURVEY
Erné KOVACS, Zsuzsanna BACSI

that in Keszthely 33 %, in the Balaton settlements 35 %, in Somogy only 20 % of the entrepreneurs has

maturation certifications as the highest school qualification (see Figure 3).

As a summary we may state that the entrepreneurs are mainly better educated than the average, the
majority has at least a maturation certification, while the proportion of those with vocational education
as the highest qualification is still high. This latter fact may be explained by the boom in the services
sector in Héviz and around the lake Balaton, which increases the demand for the entrepreneurs trained
for services vocations. (Note that the proportion of entrepreneurs with vocational training as highest
school qualification had risen in the former surveys as well, from 26 % in 1988 to 30 % in 1993.)

These figures seem to support the "theory" of the emergence of the middle class, and it is especially
true taking into account that the density of small and medium size entreprises is higher around the
Western shore of lake Balaton (17 enterprises per one km®, or 44 enterprises per 1000 inhabitants in
1997) than the national average (11 enterprises per one km?, or 33 enterprises per 1000 inhabitants in

1997) (Csite, 2000).

3.5 The age structure of the entrepreneurs

With the increasing number of the enterprises the proportion of younger entrepreneurs has also
increased. In 1988 the proportion of entrepreneurs under the age of 30 was 7 %, it grew to 17 % in

1993, while our survey shows 20 % for Zala and Héviz, and 27 % for Keszthely.

In Keszthely the proportion of entrepreneurs with higher school qualifications, and the proportion of
young entrepreneurs is higher than average. (The cohorts effect must be mentioned among the reasons,
that is, the proportion of people with higher school qualifications is higher among the younger than
among the older population.) However, the proportion of entrepreneurs above the age of 50 is also
quite high (24%).It was surprising to see that in Keszthely the proportion of entrepreneurs between 31
and 40 is very low (20%), while in Héviz this age group represents the highest proportion (50%). In
Somogy, where the total population is getting older, the proportion of the older entrepreneurs is also

higher (24 % of the entrepreneurs is above 50) (see figure 4).

Among the part time entrepreneurs the proportion of those older than 50 is high - 51 % in Zala, 50 % in
the Balaton settlements, 39 % in Somogy, 20 % in Héviz and 31 % in Keszthely. This differs from the
results of the 1988 and 1993 surveys, where the authors found the part time entrepreneurs to be

younger than the full time entrepreneurs (see figure 5). Our survey shows similar proportions in the
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numbers of the full time and the part time entrepreneurs to the two former surveys. The 1988 and 1993

surveys found the number of full time entrepreneurs being twice as much as the part time entrepreneurs,

while in our survey 203 full time entrepreneurs and 84 part time entrepreneurs were found among the

respondents.

Figure 4: The age structure of the full time entrepreneurs
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Figure 5: The age structure of the part time entrepreneurs
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4. SUMMARY AND CONCLUSIONS
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The group of small and medium size enterprises show a rather mixed picture. The entrepreneurs differ
in several social and demographic traits. Not only the area of activity, the legal form of the enterprise
are different, but the social and economic characteristics, too. The profitability and the respectability of
the enterprises in the society also differ widely. In our research the largest differences were found
between the mainly agricultural enterprises of Somogy and the small businesses of the two towns
Keszthely and Héviz. Not only the school qualifications of the entrepreneurs differ but hte whole

history of the enterprises and their opportunities for growth and development, too.

In the present survey several questions were researched. The first issue of interest was the reason for
the fast increase in the number of the small and medium size enterprises. This increase may be the
overall result of several factors. The first contributing factor is the loss of the employment possibilities
provided by the state, the growing uncertainty about jobs. This process has probably increased the
number of partnerships as well as the number of the sole proprietorships. On the other hand, formerly
employed vocationally trained workers, having solid professional experience, sufficient financial
resources ,marketable knowledge and skills, ready to make initiatives and take risks, decided to
establish their own businesses and became private entrepreneurs. The second reason may be the desire
to achieve tax reduction and income maximisation which are legally possible within an enterprise. The
third contributing factor is the desire to maintain or increase the former living standard, as an enterprise
offers wider opportunities for higher or additional incomes, or often it is the only available income

source, as it is true for the "forced" enterprises.

The second issue of interest was the social stratification of the rather heterogeneous group of
entrepreneurs, and whether any changes are identifiable during the last 10 years. Basically the typical
entrepreneur is the same as in 1988, that is, middle age well educated man. However, there is a strong
tendency towards younger age groups, and the proportion of women and university graduates has also
been growing. This indicates a change which may be continued in the next years. The results point out
a slight trend of growth and expansion. The enterprises capable of providing sufficient income for the
entrepreneur for a decent standard of living are those, which turn back part of their gains into the
business itself. The majority of the private entrepreneurs using up their business savings in the
household - for consumer goods or home investments - cannot rely entirely on the entreprise as the only
income source. Considering the resulting living standard the entrepreneurs separating their business

and household finances seem to reach the best results.
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It is not clear whether the profitability or unprofitability of the business indicates the success of failure
of the enterprise itself. It is far from being certain the the enterprise being profitable according to its
accounts is really successful and sound. The enterprises operating only at breakeven point, or even
below it may grow faster, operate more efficiently, accumulate capital, create jobs, expand their market
and activity profile - in spite of the heavy losses shown in their accounts. The explanation is that these
businesses do not have to pay tax after their gains, while the average profitable businesses do. The
problems and difficulties may be listed long. Researchers may find additional difficulties in the
terminology used, as many of the used expressions have lost or changed their traditional meaning and

this means further challenges for future research.
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